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SURVEY OF ARMY WEAPONS TRAIN ING AND WEAPONS TRAINING DEVICES

INTRODUCTION

The overall goal of the current project is to provide information

concerning the most effective and efficient methods of training Army

personnel to required levels of proficiency in weapons firing. The

examination of training methods will focus on the contribution of

training devices and live firing to weapons proficiency.

The present report describes the results of the first phase (Task 1)

of the project. This task consisted of surveying current Army weapons

training. The basic information collected for the surveys was contri-

buted by numerous groups and agencies at each of the combat arms

schools. This interim report summarizes the results of those surveys.

MILITARY PROBLEM

Traditionally, training in the use of military weapons has been

conducted by lecture, demonstrations, and practice in live firing the

actual weapons on ranges possessing the necessary 
area requirements.

These ranges are generally similar to the environments where the

weapons would be used in combat. However, numerous factors place

serious constraints on the use of live firing.

For example, the availability of suitable ranges is decreasing.

Thus, ranges for the larger missile systems are currently located

*only in the southwestern section of the United States. Range avail-

ability is rapidly decreasing in Europe and the Far East, and strin-

gent limitations are placed on the types of weapons that may be fired

because of safety factors and the encroachment of civilian populations.



Furthermore, costs incidental to live firing place constraints on

training effectiveness. Costs are incurred in relation to such factors

as (1) terrain for ranges; (2) maintenance of ranges, target arrays,

and aerial targets; (3) transportation costs and maintenance of prime

movers; (4) barrel life on larger weapon systems; (5) ammunition cost,

especially when the weapon system may be the ammunition as is the case

with missiles; and (6) support personnel associated with target ac-

quisition, communications, safety, and meteorological data.

All of these considerations place serious constraints on the use

of live firing in weapons training. Accordingly, efforts are being W

made to perfect techniques and devices which will enable development

of weapons proficiency with a minimum, or at least optimum, use of

live firing practice. Dry firing (executing the procedures for live

firing without the use of live ammunition), miniature ranges using

subcaliber weapons, and various training devices have been partially

successful and numerous other training devices and techniques are

under development.

The previously mentioned constraints on the use of live firing

and the present and potential developments in training devices make

it important to know the precise value of live firing to weapons

proficiency. It is also important to determine whether required pro-

ficiency levels can be achieved through more extensive use of new

training techniques and devices, or through substitution, in whole

or in part, of the techniques and devices for live firing in weapons

training.

RELEVAN~T LITERATURE

A literature survey revealed numerous studies involved with the

use of various simulators and the transfer of training from these

devices (Prophet and Boyd, 1970; Grimsley, 1969; Cox, et al; Blaiwes

and Regan, 1970; Dougherty, Houston, Nicklas, 1957; Caro, 1970; Isley,4

19683; Newton, 1959). Most of these studies, however, examined the

effectiveness of aircraft flight simulators for training pilots in

certain flight procedures. These studies are related to the current
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project only in a general sense, with the possible exception of missile

training where tasks are also highly proceduralized.

Anothpr group of investigations which dealt with many of the

weapons and training devices included in the present survey (Stearn

and Hayek, 1969; Kotras and Harris, 1967; Heatherington, 1972; Brundiek,

1972; Williams, et al; Hayes, 1972; Moline, 1971; Gregory and Tibuni,

1972) were oriented primarily toward engineering and reliability tests

of the equipment. These studies, therefore, did not include determina-

tions of the effectiveness of training or training devices, or any in-

formation on weapons firing proficiency.

The basic purpose of the literature survey was to identify research

that had been done on training methods for weapons training. The interest

in training methods was specifically oriented toward determining the

effect of various combinations of live firing, dry firing, subcaliber

firing, and simulated firing on the end of training proficiency levels.

Unfortunately, only a few directly relevant studies were identified.

In 1955, Porter, Baerman, and Reddan investigated the effects of

subcaliber firing exercises during training on 90mm tank gunner pro-

ficiency. The experiment was conducted with a total of 80 subjects

that were randomly assigned to one of two training method groups, a

control group (ATT method) and a subcaliber group (experimental

method). The normal ten-week training cycle consisted of a nonfiring

preliminary phase, a subcaliber firing phase, and a 90mm firing phase.

The two groups received exactly the same training during the first two

phases. For both groups, each trainee fired 480 rounds during the sub-

caliber phase, and in the 90mm phase the control group fired 37

rounds of 90mm ammunition and the subcaliber group fired one round of

90mm ammunition and 99 rounds of 30 caliber ammunition from the coaxial

machinegun. The criterion test which consisted of twelve rounds of

90mm ammunition was given to both groups. An analysis of the criterion

test scores indicated that there were no significant differences be-

tween the groups. The results of the test demonstrate that subcaliber

firing may be substituted for 90m firing without reducing gunner

proficiency as measured by the criterion test.
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Although data were not presented, Titi (1972) suggested that sub-

caliber firing and practice with simulators would increase the effec-

tiveness of tank gunnery training. Also related to Armor weapons

training, Mierswa (1972) indicated that the Conduct-Of-Fire Trainer

(\x%4l-XM42) for the Shillelagh missile has had a favorable effect on

ammunition allocations. It was previously believed that seven missiles

per gunner were required for firing proficiency. With the incorporation

of the LC41 and XM42 trainers into weapons training, however, an accept-

able level of gunner proficiency was achieved with three missiles.

Two studies examined the effectiveness of a laser training device

in marksmanship training for the M16. Marshall (1972) reported the

results of a study conducted with basic trainees at Fort Jackson. The

gro)ups consisted of (1) a control grouo, (2) a group firing ball

ammunition followed by laser firing, (3) a group firing the laser

,ollowed by ball ammunition firing, and (4) a group firing all laser.

Basic Rifle Marksmanship record fire scores were used as the criterion,

anrd the mean number of hits for the four groups in the order listed

above wits 54.3, 56.0, 54.5, and 54.4. Although the details of the

study were not provided, it was concluded that in all cases groups

using the laser did as well or better than the group using all live

fire. Although the differences were small, the data also seemed to

suggest that there may be some order effects when trainees fire both

laser and ltve ammunition.

The second study of the laser training device was conducted by

HumRRO Division No. 4 at Fort Benning (unpublished). Four groups of

subjects were randomly selected from Basic Combat Training companies

undergoing the field firing portion of Basic Rifle Marksmanship. The

ten field firing exercises conducted in Basic Rifle Marksmanship occur

in Periods 7 - 12 and 14 - 17. The experimental groups either fired

all ball ammunition, all laser, half ball and half laser, or half laser

and half ball. All laser firing was conducted in Periods 7 - 12.

Record fire scores were used as the criteria for evaluating the effective-

ness of the laser training device. It was found that the scores ob-

tained on Record Fire I and II were not significantly increased or
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decreased by su,stiruLi'tg firing with the laser training device for

either 50 pcrct~nt or 10k percent of the ball ammunition firing. The

range of the mean scores for all four groups was 52.80 to 54.79. Also,

the order of present,-cion of laser and ball firing in the 50 percent

condition did not havu a significant effect on record fire scores.

rhk, onil ,th.-r study found which was related to the basic problem

of determining ti.. optimum mix of various training methods in weapons

training was conducted by Norris (1971). The purpose of this study was

to evaluate the effectiveness of the Redeye Launch Simulator (RELS) as

a training device. The RELS permits the trainee to perform all of the

tasks in the engagement sequence, and most of the launch effects of an

actua; missile arc 31mutated whcn the trainee fires. Since the sample

size for this study was extremely small, the data can only be used to

indicate possible trends. During the firing test, four students who

fired the REI.S prior to Redeye firing made no performance errors in

the live firing, but errors were observed in the performance of three

other gunners who did not fire the RELS.

Only a few of the studies described above are considered adequate V

experimental evaLulitions of methods of providing weapons training with

respect to the propurtions of subcaliber firing, simulated firing, and

live fi'ing. It does appear, however, that a substantial percentage

of subcaliber or simulated firing may be substituted for live firing

without reducing end of course gunner proficiency levels.

OBJECTIVE

The basic objective of Task I was to complete a survey of weapons

training and arsnciated training devices for all Army weapons in the

Inventory. A relatively briet siirvey was completed for twenty-nine

weapon svstei;s and cigu t of the weapons were examined in detail. The

weapon systems in'luded in the survey are presented in Table 1.
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Tabte i

Weapon Systems Included In The Survey

INFANTRY FIELD ARTILLERY

Small Arms Guns

.45 Cal Pistol, MI911AI Mi,-A1, 105mm
MIUAI Rifle *M109, 155mm
M203 Grenade Launcher M107, 175mm
M60 Machinegun *M1IO, 8 Inch
.50 Cl Machinegun

Missiles

Mortars
Honest John

*81mm Lance
4.2 Inch Sergeant

Pershing

Antitank
AIR DEFENSE

90mm Recoilless Rifle
06.n Recoilless Rifle Guns

M72A2, LAW
*TO9 M42 Duster

Vulcan
ARMOR

Missiles
*M6()AI Tank
*M60A2 L'ank Hawk

M551 AR/AAV Hercules
M139, 20mm Gun *Redeye

*Chaparral

*Weapon systems selected for detailed analysis.

6I
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The surveys of weapons training were expected to produce the follow-

ing types of information:

1. A desc'ription of current weapons training in terms of the

total systent.

2. The degree of utilization of training devices, live fire,

simulated fire, and dry fire in weapons training.

3. Areas where either new devices might be developed or the

utilization of current devices might be changed.

SCOPE OF SURVEYS

For all surveys, weapons training was defined as those activities

and functions directly related to preparing a weapon for firing and

engaging an enemy target. It was further assumed that an enemy target

had been detected moving to a specific location, and radar and target

acquisition groups would not be required. Forward observers, however,

would be required to perform all tasks associated with the position

(the forward observer, fire direction center, and gun crew were con-

sidered to be an integrated group with each component having an equal

impact on the effectiveness of an indirect fire weapon system). There-

fore, the engagement sequence was started with an acquired target, and

training for subsequent tasks was included in the surveys. In the

(asC of i ,rizi, targets, it was further assumed that the target had

been positivL'1Y identified as an enemy target. Tactics, employment

of the system, maiatenance, communication, supply, and other support

funct ions were not considered to be a part of weapons training. It

wa,; -. imod t;kat alL equipment and systems were in satisfactory

op, rating coodit ion.

"ih. weapons selected for analysis represent the primary weapon

svstems in the inventory. In some cases, a single weapon may have

been selected to represent a family of weapons or variations of a

basic systm. For example, the M79 was included in the M203 grenade

launcher, and the MbO and .50 cal machineguns were intended to
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represent most of the weapons mounted on personnel carriers or tanks.

Weapon systems under development or special puspose weapons such as

flamethrowers and Claymore mines were not included in the surveys.

For the brief surveys of all weapons, each level of training (BCT,

AIT, OBC, NCOES, and UT) was considered because a trainee must progress

through several levels to become completely proficient with a given

weapon system. The detailed surveys for the eight weapon systems were

limited to AIT since the majority of the weapons training occurs

during ths instruction.

PROCEDURE

The majority of the information collected for the surveys was ob-

tained with questionnaires. These questionnaires were mailed or per-

sonally distributed to the appropriate departments and agencies at

each of the combat arms schools. The data obtained from the question-

naires were supplemented by interviews with trainers and training

managers, observations of weapons training, and various types of train-

ing literature.

The type of information collected for each of the twenty-nine

weapons was as follows:

1. Instructional methods used.

2. Amount of live, dry, and simulated fire during practical

exercises.

3. Instructional media used.

4. Training management considerations.

5. End of course proficiency measurement.

a. Criteria used.

b. Typ , of evaluation.

c. Number of trials or rounds used to evaluate firing

proficiency.

b. Army Training Tests (ATT).

a. Criteria used.

b. Number of trials or rounds used to evaluate firing

prof iciency.
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7. Operational Readiness Training Tests (ORTT).

a. Criteria used.

b. Number of trials or rounds used to evaluate firing

proficiency.

8. Facilities and fiscal support required for training.

a. Weapon cost.

b. Ammunition cost.

c. Size of range required.

d. Support personnel required.

e. Troop transportation costs.

9. Training devices used.

a. Title and nomenclature.

b. Description of device.

c. Amount of utilization of device.

d. Skills, functions, decision processes, or computational

procedures practiced with device.

e. Training methods used during firing practice.

f. Costs associated with device.

Most of the information listed above was fairly easy to locate in

the appropriate P01s and Army Subject Schedules. Since these reference

materials were used to obtain the majority of the information for the

brief surveys, the resulting summaries and totals generally represent

an entire course of instruction.

The analysis for most of the detailed surveys was conducted with

individual lesson plans. Examination of materials at this level pro-

vided information on each period of instruction. In order to deter-

mine exactly how the training is conducted, however, it would be

necessary to observe a representative sample of classes and interview

the instructors. Unfortunately, the latter approach was beyond the

scope of this phase of the project. The eight detailed surveys did,

however, result in a great deal of useful information. These surveys

emphasized practical exercises and the exact manner in which they

were conducted. This information was considered essential for the

following reasons:
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1. A detailed examination of each practical exercise provides

an indication of the amount and type of training each

trainee receives.

2. This level of description permits an analysis of the current

utilization of training devices and an identification of

areas where other devices might be developed to increase

certain skills.

3. Problems with the current training program or its management

are more likely to be identified during a detailed analysis

of this method of instruction.

4. A detailed examination of the practical exercises provides

information which is essential for the design of the field

test.

An outline of the information obtained for each of the detailed

surveys is presented below:

1. Introduction.

a. Description of Weapon System.

b. Tactical Mission.

c. Current Army Organization of Weapons and Personnel.

d. Tactical Employment.

2. Training Content.

a. Task Analysis Procedures.

b. Utilization of Mission Profiles.

c. Amount of Training Required For Proficiency.

3. Training Methods.

a. Detailed Description of Practical Exercises.

4. Proficiency Measurement (End of Course Evaluation).

a. Performance Measures.

b. Performance Standards.

c. Validity of Performance Measures.

10



DISCUSSION OF WEAPONS TRAINING SURVEYS

In order to examine the entire training system, all levels of

training were considered during the surveys. Across all the combat

arms branches, there was a fairly consistent absence of information

at the unit training level. This information was not readily avail-

able primarily because unit training has been decentralized. In

order to obtain complete information on unit training, it would be

necessary to survey a fairly large sample of units since each unit

conducts training according to its own individual requirements and

situations. It was possible, however, to identify certain types of

information which were relatively common or consistent across all

units. The majority of the data collected for unit training was in-

formation concerned with ATTs, ORTTs, and annual amunition alloca-

tions.

Many of the crew-served weapons included in the survey created

a slight problem with respect to the organization of weapons train-

ing. The training and evaluation for most direct fire crew-served

weapons (tanks, Vulcan, Chaparral, etc.) involve the weapon and its

immediate vicinity. The couvmander, gunner, and assistant gunner may

be supported by other members of the crew (ammunition handler, supply,

etc.), but as a group they are in close coordination and in total

control of the weapon system. For indirect fire weapons (artillery,

mortars), however, the effectiveness of the weapon depends on three

separate elements of the fire team: the gun crew, the fire direction

center, and the forward observer. Since these elements are extremely

interdependent, it was felt that they should all be included in the

survey of weapons training.

Another basic question concerning the surveys was whether or not

weapons training should be described as it is programmed or as it is

actually conducted. Emphasis was placed on collecting data which

would describe training as it is actually conducted because it was

felt that this information would be more useful in identifying problems

or weaknesses in the training or training management. As was mentioned



previously, an extremely detailed examination of training is required

in order to determine how it is actually conducted. This level of

detail was achieved only in certain sections of the eight detailed

burveys. The brief surveys for all weapons generally describe train-

ing as it is programmed and scheduled in the POIs and Subject Schedules.

The data collected for all twenty-nine weapun systems and also

the eight detailed surveys are presented in Appendices A-H. There are

numerous blanks which appear as missing data in the tables. This lack

of information occurred for a variety of reasons. In some cases, a

particular level of training may not have been appropriate for a

specific weapon system. For example, weapons training for the Redeye

ih nL given in basic Combat Training and therefore information would

net appear in this column. In other cases, the questionnaires may

n,,t have been routed to the appropriate individuals for completion.

WAhen this occurrt-d, the respondent generally provided the information

in his area ot responsibility and returned the questionnaire. Other

types of information requested required a great deal of time to develop.

It was not expected that all agencies and departments would be able to

divert sufticivnL resources to provide this type of information.

[he d.ita collect.d for all surveys came from a wide variety of

sources. Since quality control was not possible, it is not known to

wnat extent these data *acctirately reflect current weapons training.

in general, i appears that the data can certainly be used to indi-

cate trends at a fairly detailed level with a reasonable degree of

ac(.Lkracy.

[he following sections provide summaries for each of the combat

ar;n:; branches. These sum;aries were developed using the material

contained in the Appendices. Information collected for the briet

surveys was placed in table form for the areas of training methods and

media, types of practical exercises, end of course proficiency measure-

ment, and utilization of training devices. With respect to the de-

tailed surveys, the most significant findings and observations were

summarized from the training descriptions in the Appendices.
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The summaries for a given weapon system were developed by summing

or adding information across appropriate levels of training. For

example, if an individual received 40 hours of weapons training with

the M16 in BCT, 20 hours in AlT, and 55 hours in unit training, then

a total of 115 hours devoted to M416 weapons training would be listed

in the overall summary table. Information was sumarized in this manner

for NCO training, officer training, or specific duty positions in

some cases. Therefore, the summaries provided in the following sec-

tions may be regarded as an overview of weapons training for a specific

system.

The summaries are fairly general and should be regarded only as

approximations since many types of information and measures are not

entirely appropriate for addition across levels of training. The

summaries do provide, however, a general indication of the amount and

type of training required to reach maximum levels of proficiency with

a given weapon system on an individual and tactical unit basis. It

should be pointed out that the majority of Information collected in

the surveys was obtained at the AIT level. Therefore, the overall

summaries are primarily a reflection of individual weapons training.

INFANTRY WEAPONS TRAINING

The methods and media utilized in Infantry weapons training are

presented in Table 2. It may be seen that the majority of this train-

ing is conducted with practical exercises and the hands-on approach

to training. The percentages for these methods are supported by the

election of the actual equipment an the primary training media.

Except for antitank weapons, there is very little utilization of

training devices in Infantry weapons training.

Table 3 indicates that proficiency with Infantry weapons is

achieved primarily through the use of live ammunition. The antitank

weapons are the exceptions probably due-to the cost of the ammunition.

The training for these weapons relies heavily on the use of simulated

and subcaliber fire.
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Table 2

Methods and Media For Infantry Weapons Training

Total Hours of Instruction With Various Methods and Media
Small Arms Mortars Antitank

Instructional o 0
Method 00- .,. 0

Conference .2 2.8 .7 1.5 .3 3.2 .4 .8 1.6 3 '2.5

Demonstration .2 10 .8 6 1.2 13.6 1.3 2.3 6.5 .1 6.5

i'rakLica '3 117.9 76.2 95 4.5 93.2 5.8 80 96.9 1.9 19
Exercise I

tands-On 27.9 .9 2.5 74.7

Peer Instruc- .6 73.8 1.4 5 1 63 4.5 1.9 4 1 5
t i on ,

Inst ructional

Media

Training Device 4 3 5 14.5 1.3 16

Still Pictures .9 .6 .2 1 1 .5 .5 1

Actual Equipment 3.8 90.7 6.4 36.1 5.3 102.5 10.6 j 7.5 22 4.5 16

Instructor .2 4.7 .7 1.3 .5 1.5 .4 .1

14



Table 3

Firing Practice For Infantry Weapons Training

Number of Practice Trials or Rounds Per Trainee

Small Arms Mortars Antitank

UU
o

'I .0
Type of Ad -dz

Practical U % a J C4
Exercise I X I W - T

Live Fire 50 1032 5 667 106 24 2 3 2 1

Blank Fire 164

Dry Fire

Subcaliber Fire 91 l 173 5

Simulated Fire 18 hrs

The training devices for antitank weapons appear to be adequate for

allowing the trainee to practice the skills involved in target acquisi-

tion, sight alignment, tracking, and firing. These systems also provide

the trainee with the appropriate knowledge of results concerning firing

performance. One possible limitation of these devices is the absence

of some launch effects associated with firmtn a live round. If

launch effects interact with other skills being trained (sight align-

ment, tracking, etc.), then proficiency in firing antitank weapons

probably could not be achieved with the number of live rounds indicated.

The TOW trainer (XM70) contains a blast simulator diaphragm which

is intended to duplicate some of the launch effects. The relationship

between firing proficiency and the use of the blast simulator diaphragm,

however, is not known. If the device is effective in acclimating the

trainee to launch effects, it Vould facilitate the transition to live

firing and maximize the effectiveness of the small number of live

rounde that are available for training.
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Although not reflected in Table 3, discussions with AIT in-

structors at Fort Polk indicated that the pneumatic mortar trainer

(M32) is used in the 81mm mortar training. The device ib currently

used for a small part of the training for forward observers. It

appears that the utilization of this device could be increased to

include exercises for the gun crew, the FDC, and integrated exer-

cises for all three elements of the fire team.

Although several training devices are currently under develop-

ment for small-arms training, these de"'ices were not included in the

surveys. The laser training devices appear to have a great deal of

potential tor small-arms training. These devices allow the trainee

to practice basic marksmanship skills such as sight alignment and

re-laying without introducing the confounding variables of recoil,

noise, and smoke. The devices also include an excellent feedback

system for providing the trainee with knowledge of results. If

these devices were used for the acquisition of basic marksmanship

skills prior to field firing, ammunition allocations could probaby

be reduced or at least the maximum benefit would be obtained from

the existing allocations.

Table 4 illustrates the type of evaluation, criterion measure

and methods of evaluating firing proficiency that are used in deter-

mining end of course proficiency levels. The determination of pro-

ficiency with Infantry weapons is based almost entirely on actual

i.erformance situations. This observation is supported by the high

percentages associated with hands-on the actual equipment, crew

ditIll, anc integrated tests of the terminal performance requirements.

Assuming that the questionnaire completely communicated to the re-

spondents, the performance evaluation appears to be based entirely

,n whether or not the trainee achieves a specific criterion level.

ihis suggests that specific behavioral objectives have been developed

for the ins -uction and that the criterion levels have been derived

Lr, t,.e pe.formance standards in these objectives. In the evaluation

16



Table 4

Proficiency Measurement For Infantry Weapons Training

Percent of Total Evaluation
Small Arms Mortars I Antitank

-o

End of Course A -- 4I

Proficieny a o 0% -

Type of Evaluation

Paper & Pencil 10

Hands-On, Part 100 40 50 80 100 40 100 10

Task

Training Devices 40

Crew Drill, Gun- 100 40 40
ner's Test

Integrated Test 20 100
of Performance
Requirement

Qualification _60 30 20 60 60

Type of Criterion Percent of Total Evaluation

Go/No Go 100 100 100 100 100 100 100 100 100 100

Curve

Evaluation of

'Firing Proficiency Number of Test Trials or Rounds Per Trainee

Live Fire 152 12 190

Simulated Fire 3 hrs.

Blank Fire 11

Subcaliber 84 100
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of firing proficiency, small arms is the only area where the actual

Le:mlnal performance requirement (live firing) is evaluated. Pro-

ficiency with antitank weapons is evaluated through the use of

simulated and subcaliber fire.

The training devices used in Infantry weapons training are

listed in Table 5. There are no training devices listed for small

arms because the current training programs do not use any devices

specifically related to weapons training. Laser training deviceg

which may be used with most small arms are currently ander develop-

ment, but the degree of utilization in existing training programs

has not been determined. The pneumatic mortar trainer is used 'or

only a small portion of the 81mm mortar training. The utilization

of this trainer is presently limited to demonstration and part of

the training for forward observers. The training for antitank

weanons includes a relatively high percentage (40%-70%) of sub-

caliber firing for firing Practice. Dry firing is the other primary

traininR method used to practice firing, and live firing for antitank

weapons is minimized.

Under the training management considerations portion of the

ouestionnaire, a summary of the training for all Infantry weapons

indicated that the time allocated for evaluation was a substantial

percentage of the total course. In many cases, the number of hours

scheduled for evaluation was 20-25 percent of the total with the

remainJer of the time being allocated for training. This is probably

an indication of the increased emphasis on performance based evalua-

tions which require more time. Also, these evaluation hours probably

include additional training in the form of critique and repetitions

of certain exercises.
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Table 5

Utilization of Training Devices in Infantry Weapons Training

Training Devices

U

A4M 0 .0 0 .00

-4 >- .I

HJ. ONU E-0W U W.. A O

p.

Level of Training AIT BCT AIT AIT AIT AIT

Weapon System 81mm M72A2 M72A2 90mm 106-- TOW
Mortar RR RR

Total Hours of 108 4 2 13 37 33
Instruction

Total Hours Sched- 5 1.25 1 6 15 16
uled For Train-
ing Device

Total Hours Each 3.75 .5 10min 3 6 3
Trainee Uses
Device

Percentage of Total
Firing Practice
Conducted With
The Following:

Training Device 6% 40% 70% 67% 55% 64%

Live Fire 40% 30% 11% 8% 1%

Dry Fire 54% 60% 22% 37% 35;.'

19



81mm Mortar Training. A detailed examination of the practical ex-

ercises indicated that 74% of the total practice time was related to

crew drills and hands-on the actual equipment, and the remaininc 2r)%

was devoted to live firinp exercises. Considering only those exercises

which provided some tvpe of firing practice, 57% of the total time was

considered to be dry fire (crew drill) and 43% live fire.

During this survey, several observations were made concerning

various aspects of the 81mm mortar training. With respect to ne-

chanical training, 80 minutes are presently allocated for practical

work in mounting and dismounting the mortar, and 80 minutes are

scredulid for exerlises in placing aiming stakes. It appears that

the time required to perform these different tasks was not given

suffiaient czrnsideration when this time allocation was established.

It takes approximately 3 or 4 times as long to mount and dismount the

mortar as it does to place aiming stakes. During the practical work

for mounting and dismounting, the members of the four-man crew rotate

through the positions of gunner and assistant gunner and unless the

class is extremely small, each trainee will probably complete the

exercise only once. Discussions with several instructors indicated

that this limitation will probably cause the trainee difficulty be-

cause subsequent periods of instruction assume that the mortar will

be properly mounted. Performance on mounting and dismounting the

mortar is also a substantial portion of the gunner's examination.

Ther:fore, it appears that the time allocation for this period should

be changed to be more consistent with the time required to perform the

asks It may be necessary to increase the time allocation for this

period in order to insure that the lasic skills involved in mounting

and dismounting the mortar are acquired.

Insttuctors generally agree that the most difficult aspect of

trainiag during the integrated phases of weapons training (gun crew,

FDC, and FO) is the FOC portion. For the 81mm mortar, the trainees

r.o~ive tight hours of training in FDC procedures in Period 16, and

an d- 'onal ten hours of actual adjustment in Period 18. The
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iastructors felt that upon completion of the 120-hour course of in-

struction, the trainees were not qualified to become either FDC com-

puters or FO's without extensive OJT after an assignment to a unit.

Under the present unit training program, specific criteria or guidance

for additional training are not provided. There appears to be a need

to increase the time allocation for FDC training in AIT or establish

a specific program for use in unit training.

In Period 17 for the 81fmi mortar, the instruction is concerned

with techniques of fire without an FDC. The probability of occurrence

of a situation which would require the mortar to be fired directly is

extremely low. Therefore, it appears that this instructional time

and ammunition allocation (three rounds per trainee) could be used to

greater advantage in other phases of the training. For example, some

of this time could be used to increase the practical work in mounting

and dismounting the mortar or for additional FDC instruction. It

appears that the direct lay technique could simply be demonstrated

using either live ammunition or the pneumatic mortar trainer. If

the trainees must acquire new skills in order to use the direct lay

technique, the pneumatic mortar trainer could probably be used in

these exercises.

The live fire exercise for the 81mm mortar (Period 18) is 30

hours for both day and night firing. T-his period of instruction

usually covers two days (generally consecutive) in the field with

trainees divided into three groups. One group serves as the gun

crew, one acts as the FDC computer, and the third performs the

functions of the forward observer. This is a live fire exercise

and the bulk of the ammunition fired is done so in this period of

instruction. There is an expenditure of 10.5 rounds per trainee for

the two-day exercise, including HE and illuminating rounds for both

day and night. The instructors indicated that the difficulty with

this period is that the second day is a continuation of the first

day, and no new functions are added. They felt that the training

value of the second day was questionable due to the reduced le'vels

of trainee motivation probably caused by fatigue and a lack of in-

terest in the repetition.
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There are several possiblities for increasing the effectiveness

of this period and obtaining maximum benefit from the ammunition ex-

penditure. The MOS qualification is presently based entirely on the

gunner's examination. One possibility is to use the second day of

firing as a part of the MOS qualification. This would increase the

validity of the qualification scores since proficiency on the terminal

performance requirement would be included. If the first day were

used for practice and the second day for record firing, levels of

motivation among the trainees should be substantially increased.

Another possibility is to substitute one of these days of live firing

for practical exercises with the pneumatic mortar trainer at an earlier

point in the course. The present instruction does not include an in-

tegrated exercise of all three fire team elements (gun crew, FDC, and

FO) with any of the training devices or the actual equipment. lt

appears that the integrated actions of the three elements should be

practiced before live firing. Practical exercises with the pneumitic

trainer would not only serve as training but also to isolate certain

deficiencies in the functioning of the team. These deficiencies

could then be eliminated or reduced with the pneumatic trainer before

live firing. If the two live firing days were scheduled several days

apart, and additional exercise with the pneumatic trainer could be

scheduled between the two live firing days to further increase pro-

ficiency.
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ARMOR WEAPONS TRAINING

The methods in media utilized in Armor weapons training are pre-

sented in Table 6. The hours of instruction and percentages given in

this table are summaries of Advanced Individual Training and unit

training. Although the majority of the instruction is conducted with

practical exercises, the number of instructional hours devoted to con-

ference is much higher than was observed for Infantry weapons train-

ing. This increase is probably a function of the knowledge require-

ments associated with the more complex crew-served weapon systems.

The hours of instruction listed for instructor guidance and critique

in smaill groups is primarily a reflection of Armor unit training.

Training devices and the actual equipment are the basic media used

in the training. In most cases, the training devices are mounted on

the actual equipment which should provide an extremely realistic

training environment if the visual effects simulators and feedback

systems provide the trainee with a high fidelity representation of

the critical variables.

Table 7 illustrates the types of practical exercises that are

used during firing practice. Excluding the machinegun firing which

includes coaxial and antipersonnel guns, the weapons training forI

the main gun appears to be about 40% live fire and 60% simulated or

dry fire. This is difficult to estimate since some of the figures

for simulated and dry fire were reported in terms of hours rather

than trials per trainee. Since the number of trials per trainee

varies with class size and other factors, it was not possible to

obtain an accurate figure for the number of trials.

The methods and criteria used for determining end of training

weapons proficiency are shown in Table 8. The entries in this table

indicate that 70% of the evaluation is conducted with hands-on the

actual equipment and specific go/no go criteria are used. The

evaluation of firing proficiency is conducted primarily using live

ammunition with certain other tasks in the engagement sequence being

evaluated with simulated fire.
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Table 6

Methods and Media For Armor Weapons Training

Instructional Total Hours of Instruction With Various Methods
Methods M60AI Tank M60A2 Tank M551 AR/AAV M139 Cannon

Conference 30 18 21.5 2

Demonstration 4 4 5.5 4

Practical Exercise 126 162 129 32

Instructor Guid- 60 80 80
ance and Cri-
tique With
Small Group

Instructional Percentage of Course Objectives Achieved
Media With Various Media

Training Devices 20 30 47

Transparencies 3 9 8

Printed Material 6 5 5 3

Television 1

Motion Pictures 2 2 2

Actual Equipment 58 48 32 88

Instructor 10 6 6 9

Table 7

Firing Practice For Armor Weapons Training

Number of Practice Trials or Rounds Per Trainee
M60AI Tank M60A2 Tank M551 AR/AAV M139 Cannon

L ive Fire 39 47 40 158

Main Gun

Machinegun 375 150 275 975

Dry Fire I hr 5 hra 15 15

Simulated Fire 34 4 hra 28
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Table 8

Proficiency Measurement For Armor Weapons Training

End of Training Percent of Total Evaluation
Proficiency

Measurement M60AI Tank H60A2 Tank M551 AR/AAV M139 Cannon

Type of Evaluation

Paper & Pencil

Hands-On, Part Task 70 70 70 100

Training Devices 10 10 10

Crew Drill, Gun- 10 10 10
ner's Test

Integrated Test of 10 10 10
Performance
Requirement

Type of Criterion Percent of Total Evaluation

Go/No Go 100 100 100 100

Curve

Evaiuation of Firing
Proficiency Number of Test Trials or Rounds Per Trainee

Live Fire

Main Gun 27 30 25 829

Machinegun 845 986 986

Dry Fire

Simulated Fire 17 17 17
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Thie utilization of training devices in weapons training is shown

in Table 9. The majority of the training devices are used in conjunc-

tion with the Armor Basic Officer Course. It should be pointed out

that this level of training was not included in the previous summaries

where the ratio of live fire to simulated or dry fire was estimated to

be 40%/60%. In general, this table indicates that only about 15% of

the firing practice is conducted with live ammunition and the remainder

of the practice is conducted with different amounts of training device

time, dry firing, and laser firing. An examination of the total hours

scheduled for training devices and the total amount of time each trainee

uses the training device indicates that the number of hours scheduled is

four or five tines larger than the number of hours of utilization per

trainee. This is probably a function of both crew exercises where the

members rotate to various position.-, and the limited number of these

relatively expensive devices that are available for a given course.

6OIadN02Tank Training. During the detailed examination

of practical exercises for the M60A1 tank training, it was found that

the training was composed of the following: 20% live fire, 10% dry

fire, 57% laser fire, and 13% part task training with the actual

equipment. In the present training which has this composition, trainees

complete a firing table and continue to the next table whether or not

the target has been successfully engaged. The Army had previously

determined that 13 rounds of live ammunition against various targets

were required for achieving a minimum level of proficiency. Since

there is no evidence of any major problems with gunners passing the

qualification firing, it appears that the current mix of training

methods enables most trainees to reach acceptable levels of pro-

ficiency.

Although the training programs for the M60A2 tank are still being

developed, the following composition of practical exercises was deter-

ined fromn the proposed AlT program: 36% live fire, 62% laser fire,

and 2% with training devices. Based on the composition of practical

exercisetb for other Armor weapons training programs, the proposed mix

jhould enable trainiees to achieve the required performance standards.
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Table 9

Utilization of Training Devices In Armor Weapons Training

Training Devices _

W U A"-4 W I- 44 U C

V4. 2- GD-rI~~ 4 40 0V

& C. O.-H C1. W W 4 1 $ UGO0- 0 f'

.40 01-4 U -H ,C'a4 .. H-4 r. W W C,4 W
~ DCO -4 W C 0 o 0 : 0, C

UU P 9W =VG - =1. :-4C W E..- 0 W U -4 1:,0

Level of 1raining AIT/ UT/OBC OBC OBC OBC OBC OBC OBC UT
OBC

Weapon System M60AI/ M60A2, M60AI M60A2 M60A2 M551 M551 K1551 M551
M551 M551

Total Hours of 63 68 6 4 4 18
Instruction

Total lPovrs S-hed- 6/4 8/2 20 68 72 3 2 1 18
uled For Train-
iiig Device

Total Hours Each 0/I 4/1 18 8 1. 1 1 6
Trainee Uses
Device

PercenLat et 'i-tal
Firing Practice
Conduct-d WiLh
The Following:

Training Device 60/20 100 30 100 100 80 100 40 95

Live Viring 40/- 50 20 20 5

Dry Firing -/20 5

Laser Firin4 -/60 15 40
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After obtaining feedback from the initial classes, however, it may be

necessary to make same alternations in this composition.

Numerous training devices are presently used in Armor weapons

training. These devices appear to provide a valid training environ-

ment for practicing critical skills, and their use has been maximized

in the existing training programs. The POIs have been modified re-

cently, however, to include stablized gunnery which creates a completely

different firing environment. Several exercises have been included

which require the firing of the main gun from a moving tank in the

stablized mode at both stationary and moving targets. This is an

extremely complex firing situation and may be a potential area for the

developmont of new training devices. Before considering this a potential

area for device development, however, the stablized gunnery performance

requirements should be completely analyzed to determine skill and knowl-

edge requir-ements with particular emphasis on the visual environment,

relevant visual cues, judgments required, and any other new dimensions

introduced. After such an analysis, it would then be possible to deter-

mine whether or not a cost-effective training device could be developed.

FIELD ARTILLERY WEAPONS TRAINING

Summaries of the methods and media used in Field Artillery weapons

training are pre~sented in Table 10. Although practical exercises are

the primary method of instruction, the percentage of the instruction

conducted with lectures and conferences is quite high. This is probably

a function of the complexity of these large crew-served weapons as was

noted previously with some of the Armor weapons. In order to function

effectively as a member of a crew, the trainee must acquire a great

deal of knowledge in addition to development of the necessary skills.

This is particularly true in the case of the extremely complex missile

Systems. The instructor and the actual equipment serve as the primary

mkedia fo. 'is training. The relatively large number of hours listed

for field trips indicates time spent on the rangEcs either observing

demonstrations or completing practical exercises.
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Table 10

Methods and Media For Field Artillery Weapons Training

Total Hours of Instruction With Various Methods and Media'

Cannons Missiles

Instructional 0 k r 0 o 0 M U a, ,
Method 00 aCf =" .3 (

Lecture 17 1 1 1 19 3 2 15 5

Conference 43 28 23 30 84 15 92 98 126 116

Demonstration 14 2 27 9 12 10 16 19

Practical Ex- 199 109 37 50 272 86 122 395 276 503
ercise

Peer Instruc- 90
r ion

Instructor 26 5 4 4 18 24
Guidance &
Critique
With Small
Group

Revi.ow 1 2

Programmed 7 8 20
Instruction _ __ _ _ _

Instructional
Media _ _

Field Trips 17 8 8 8 50 58 21 9 12

Training Devices 8 8 6 52 47 24

Transparencies 1 15 12

Printed Material 7 1

Te]evision 1 13 1 3 22

Motion Pictures 3 3

Actual Equipment 247 123 49 59 272 105 380 231 4o6

Instructor 14 18 9 20 86 30 99 74 14b 151)
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Taible 11 illustrates the types of practical exercises that are

used for firing practice. A high percentage of the ammunition allo-

cated for training with Field Artillery cannons is fired in demon-

stration. Considering the training value of demonstration firing,

this percentage appears to be excessive. Although demonstrations are

impressive and motivating, the number of rounds used for this purpose

probably could be reduced. There are also tremendous ammunition ex-

penditures for Firepower demonstrations which occur two or three times

a year. If demonstrations are considered to be an essential part of

Field Artillery weapons training, then it appears that they should be

held less frequently with a larger number of trainees observing which

would .-educe the total ammunition requirement for demonstrations.

Table 11

Firing Practice For Field Artillery Weapons Training

Number of Practice Trials or Rounds Per Trainee

Cannons I Missiles _

- -r %:i e0a

Fxrcise - - -4 := m .-. '0.. I

Live Fire

Exercist' 33 22 2.5 18 42

De monst r t 1 ,n 100 104 3 6

Blank Fire

Dry Fire 105.4*

Su',, iiher Fire 22 r 17

iml-lated Fire 45* f96.7* 117*. 230

*l1io,, r S
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For most trainees, the large majority of the live firing practice

is conducted with the 105mm. Except for 1.5 rounds, the ammunition

expenditure indicated for the 155mm occurs when the trainee has ad-

vanced to the NCO Basic Course. In AIT when the gun crew receives the

basic training for all cannons, the 105mm is used in almost all of the

practical exercises and the other c.nnons are simply demonstrated.

Although the trainee receives mecl3nical and hands-on training with all

systems, live firing practice is conducted only with the 105mm (except

for 1.5 rounds of 155mm ammunition per student). Due to the extreme

costs involved, instruction for the missiles is conducted entirely

with hands-on training and simulated firing.

The methods of measuring proficiency with Field Artillery weapons

are listed in Table 12. About 50% of the end of course evaluation for

Field Artillery weapons is conducted with paper-and-pencil tests. The

use of this type of evaluation is a reflection of the extensive knowl-

edge requirements associated with these weapons. The remainder of the

evaluation consists of crew exercises, part task evaluations, and dry

firing. It should be pointed out that no live fire ammunition is used

in determining end of course proficiency levels for any of the Field

Artillery weapon systems. It appears that this is one area where the

14.5mm subcaliber device could be used to provide a proficiency evalua-

tion that is performance based. Although it may be possible to obtain

an adequate evaluation of gun crew proficiency in a dry firing situa- F
tion, it seems that an evaluation of FO procedures, and possibly FDC

activities, woald be more appropriate in an actual performance situa-

tion, even though reduced in scale.

The utilization of training devices in Field Artillery weapons

training is shown in Table 13. The vast majority of the training

devices are used for missile training. These devices vary from

functional mock-ups to pieces of the actual equipment that have been

modified to provide feedback to the trainee or information which may

be monitored by the instructor. In missile training, the combination
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Table 12

ProfiLiency Measurement For Field Artillery Weapons Training

Percent of Total Evaluation

Cannons. issw

End of Course U r Q) a)
Proficiency c o I 0- r

Measurement c - o

Type of Evaluation

Paper and Pencii 47 52 93 96 53 52 50 51 65

Hands-On,Part 3323 7 4547 24 85 126
Task

Irainiag Devices 8 3

Crew Drill, Gun-

ner's TL, "

Inttvgr,,zt: i :it_ 20 25 10 4 3' 20
2025.1001 24 34

of Purf rmance
Requirement

Equipment and 16
Training Devices ._.____

[ Type of Criterion

GNo 50 9050 7:28 90 100 50 50 40 35

CurVe 50 50 93 72 10 50 50 60 65
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Table 13

Utilization of Training Devices In Field Artillery Weapons Training

Training Devices

(V 0 4 o .- I * .14
WJ 0 $4w U) V). Q) (n

0a W Sye on os W

To l o .4 U ,4 4 -4

Leve of Tr1nn UB AT Cl AOa Ml AW lT rT

Weapon System All Honest
Cannons John Lance Lance SGT SGT Pershing Pershing

Total Hours of 8.4 180 204 204 142 142 54
Instruction

Total Hours Sched- 5.6 102 110 110 94 8 121 54
uled For Train-
ing Device

Total Hours Each 1.7 102 110 110 55 8 121 20
Trainee Uses
Device

Percentage of Total
Firing Practice
Conducted With
The Following:

Training Device 18 100 100 100 100 100 100 100

Live Fire 82

Dry Fire

33



of actual equipment and training devices provides an extremely realistic

training environment for acquiring all necessary skills. If sufficient

quaitities uf the actual equipment are available for training pruposes,

then this learning environment should be maintained. If this commit-

ment of actual equipment interfers with other requirements, however,

numerous studies have shown that many of the highly proceduralized task*

associated with missile systems may be learned equally well with low

fidelity simulations of the equipment.

With respect to cannon training, only one training device is pre-

sently being used. This is the 14.5mm subcaliber device which may be

used with all cannons. The device is presently used for relatively

small portions of the training for the 105mm and FO procedures for

NCOs ad officers. The 14.5mm subcaliber device is not utilized in V

practical exercises for any of the other levels of training examined.

It appears that the utilization of this device could be increased for

all levels of training, particularly AIT, to provide performance based

instruction for the gun crew, FDC, and FO. The Field Artillery School

is currently in the process of developing permanent ranges for the 14.5

sub:alibe, device. It was not determined to what extent the device

will be us-d in various course of instruction.

The overall weapons training for Field Artillery systems is

apparently conducted in three relatively separate areas: gun crew

training (MOS 13A), Fire Direction Center training (MOS 13E) and

forward ob, 2rver training (Officer Ba: ic Course). Since these three

elements of the fire team must eventually function together as an

integrated team, it appears that "he training might be more effective

if -here were more coordination between these areas of instruction.

The integration of training for the fire team elements would probably

re ,It in a reduction of ammunition requirements since trainees from

eaci element would obtain the training benefit of each round. If the

anmunition allocation for training is presently considered to be too

small, then :he ,ooling of ammunition allocations for integrated train-

ing would increase the number of rounds available for each trainee.
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AIR DEFENSE WEAPONS TRAINING

All of the summaries for Air Defense weapons training primarily

indicate the training given in AIT since almost all of the information

collected was at this level. Table 14 presents the various methods

and media that are currently used in Air Defense weapons training.

Practical exercises serve as the primary method of instruction for

all weapon systems. This is consistent with the large number of hours

which were indicated for the actual equipment as the training media.

It should be pointed out that the instructional hours listed in

this table are primarily related to weapons training as defined earlier.

The entire Chaparral course, for example, is 280 hours but only 33 of

those hoirs were considered to be directly relevant to weapons training.

Table 15 illustrates that practical work with gun systems is con-

ducted with live ammunition whereas the practical exercises for the

missile systems are basically simulated or dry fire. The live ammunition

indicated for the Redeye and Chaparral are fired by the students obtain-

ing the highest scores in each class. Therefore, they serve primarily

as demonstration rounds for the other class members and have very little

trainirg value.

The methods of measuring end of course proficiency are listed in

Table 16. Although all evaluations are made in terms of specific

behavioral criteria, the particular type of evaluation varies with

each weapon. The percentages listed for hands-on equipment, crew

drills, and integrated tests indicate that most of the evaluations

probably involve performance situations with the actual equipment.

Table 17 outlines the utilization of some of the training devices

for Air Defense weapons training. Although other training devices for

the Hawk and Hercules were included in the surveys, specific informa-

tion concerning their utilization was not given because of variations

in class size and other factors. With respect to Redeye training de-

vices, the M46 field trainer is a high fidelity mock-up of the weapon

system without electronics, but the M49 tracking head trainer in
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Table 14

Methods and Media For Air Defense Weapons Training

Total Hours of Instruction With Various Methods and Media
Guns Missiles

C___"_U ) U
Instructional I E i P

Method > _____ IM_ P3

Conference 58 56 9 6 15 14

Demonstration 1 48 39

Practical Exercise 222 165 31 33* 58 129*

Examination 3

Performance Tests 33

Administration 46

Ins truc icnal
Media

Field Ti ')s 3

Traiining Devices 28 59 8

Audio Tive 1
Recordingb

-till Pictu ls 30

Motion Pictures 26** 11 10

[Actual Equipment 250 235 2*** 31 106 172

*Peer instruction during most of practical exercise
**MTS trainer

AI(.rigP firing
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Table 15

Firing Practice For Air Defense Weapons Training

Number of Practice Trials or Rounds Per Trainee

Guns Missiles

Type of Practical U,

Exercise X > I Q

Live Fire 32 620 2* 1*

Simulated Fire 156 16

Dry Fire 6

*Rounds per class

Table 16

Proficiency Measurement For Air Defense Weapons Training

Percent of Total Evaluation
Guns Missiles

End of CourseProficiency U 1 4 -
Measurement UM

Type of Evaluation

Paper & Pencil 60

Hands-On, Part 40 100 100
Task

Training Devices 40

Crew Drill, Gun- 60 40
ner's Test

Integrated Test 100 60
of Performance
Requirement

Type of Criterion Percent of Total Evaluation

Go/No Go 100 100 100 100 100 100

Curve 10_)
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Table 17

Utilization of Training Devices In Air Defense Weapons Training

Training Devices

.,.4 0W

= - 4 U)-'~
El %0 O M 00 M C 00 M

__ _ _ WI* C__ 4_____-

Level of Training MOS suffix MOS suffix MOS suffix AIT
R6 R6 R6

Weapon System Redeye Redeye Redeye Chaparral

Total Hours of 83 83 83 280

Instruction

Total Hours Sched- 30 2 31 8
uled For Train-
ing Device

Total Hours Each 4 25 min. 6 2
Trainee Uses
Device

Percencag of Total

Firing Practice
Conducted With
The Following:

Traiiin, 3.-.-ce 100 100 100 20

Live Fire 5

Dry Fire

Crew Drill 75
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conjunction with the M187 moving target simulator (MTS) or some other infra-

red source permits the trainee to practice all of the skills required for

firing an actual Redeye. Each Redeye trainee receives a total of 4 hours

of simulated firing practice with the MTS. In the Chaparral training,

the M30 training missile is used with the actual equipment to provide

the trainees with practice in preparing the weapon for firing, target

acquisition, target tracking, and simulated firing.

Redeye Training,. Previous engineering and service tests for the

Redeye indicated that 120 trials of simulated firing and 30 trials of

tracking and simulated firing with live aircraft would be required for

an acceptable level of gunner proficiency. The number of trials in the

current Redeye training program is based on this figure. All students

receive 156 trials on the moving target simulator. In addition, they

also serve as the coach for another 156 trials, and observe other stu-

dents during the remainder of the period.' training with the moving

target simulator is currently given in the second and third weeks of

the three-week course. Until recently, trainees also received at least

30 tracking trials with live aircraft, but this requirement has been

eliminated due to fuel shortages, and the time has been allocated for

additional MTS training. While the instructors feel that the MTlS is

an outstanding trainIng device and especially good as a lead-in to live

tracking, they feel that the trainees are now receiving too much MTS

training which is resulting in a loss of interest. During tracking

with live aircraft, it was also possible for 25 students to be actively

involved in the training as opposed to two students with the MTS.

Although the instructors at Fort Bliss do not feel that a radio-

controlled model aircraft would be an appropriate substitute for the

live aircraft, it appears that some type of reduced scale target for

outdoor use may be required to provide an appropriate distribution

and variation of practice. In addition, a radio-controlled model air-

craft would provide much more realistic flight paths than a ground or

cable-mounted aerial target. The Fort Bliss Redeye instructors also
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felt that the Redeye Launch Simulator (RELS) would be a valuable train-

ing device bdcause it would permit the trainee to experience the effects

of firi g a live missile and better prepare him for firing an actual

Redeye.

At the end of training, all Redeye gunners are expected to perform

all of the steps required in the firing sequence without error. Al-

though two of the films for the moving target simulator contain sections

from all of the other training films and could be used for examination

purposes, t:ley are not used in the current program. Instructors

Apparently monitor student progress quite closely and provide 
additional

training trials when necessary to insure that the trainee can perform

without errut.

Chaparral Training. There are currently two periods of instruction

ir the Chaparral program that contain practical exercises related to

firing practice. The first of these involves the use of the M30 train-

ing missile and a radio-controlled model airplane with an infrared

source. 'iie trainees are rotated through each of the four crew posi-

tions, and they spend approximately two hours in each position. The

secori p. riod i,: a practical exercise using the actual equipment in a

formal crew drill. During this exercise, each trainee completes six

trials in eac:. -F he four crew positions.

Th erformance measures used to evaluate proficiency are go/no go

tests administered by peer instructors at various times during the

'-se. or most of the crew duties and procedures, the instructors

felt that this was an adequate method of insuring an acceptable level

oa perfo ance. However, there are presently no standards set for

I acking p.oficiency. In addition, the trainee's ability to determine

whether or not a target is within the engagement envelope is evaluated

wl!. i printed drawings of sight pictures. Present testing practices

and 4tandarls are not considered adequate for estimating combat pro-

ficiency in thir critical area.
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When trainees are tracking live aircraft or radio-controlled models

and making judgments concerning whether or not the target is within the

engagement envelope, there is no provision for providing the trainees

with knowledge of results concerning their judgments. There appears to

be a need, either through instrumentation or the development of training

devices, to provide the trainee with a situation where he can use the

actual equipment in making these judgments and receive isunedinte feed-

back on his accuracy. There are some indications, however, that ranging

may not be a performance requirement due to some of the equipment

characteristics. The acquisition range of the infrared seeker in the

missile is about the same as the range of the missile itself. This

suggests that as soon as the gunner obtains the IR tone, he may fire

without considering the tagts range or the envelope of the system.

Before this could be considered to be a potential area for training

device development, the above considerations would have to be examined

in detail.

OVERVIEW

This section is primarily a summary of the overall results of the

surveys. Some items of information which reflected similar findings

across the combat arms are also included. Finally, the selection of

weapons for Task 2 is discussed.

Training Content. There was no attempt in any of the surveys to

describe or evaluate the actual content of weapons training. Several

sections were included in the detailed surveys for determining the

types of information and procedures used in developing the content

of the training. The task analysis procedure used for most of the

weapons consisted primarily of the use of conferences or committees

for the development of task inventories. This method was generally

supplemented to a minor degree by observation, individual interview.

and service test descriptions and results. In a few cases, there

was no evidence that a formal task analysis had been conducted.
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For almost all weapons, there was no indication that mission

profiles had been developed or utilized during the development of

task inventories. Although CONARC REG 350-100-1 does not specify

the use of mission profiles, this procedure will provide a great

deal of assistance in identifying relevant job performance require-

ments. The identification of critical tasks becomes a highly syste-

maric procedure rather than the more subjective committee approach

where the distinction between critical and nice-to-know tasks may

not he present.

The amount of training required for an acceptable level of gunner

proficiency was also surveyed. In most cases, the number of training

trials required was derived from initial service tests of the system

w-th some adjustments to incorporate feedback from initial classes.

The relationship between the learning curve for a given weapon and

the number of training trials presently used is not known.

Training Methods. One of the objectives of Task 1 was to examine

current weapons training and identify the proportions of various train-

ing me~hods (live, dry, simulated, etc.) used. This information has

been summarized from all surveys and included in Tables 18 and 19. For

most Infantry weapons, the composition of the training in terms of

perc atages for various methods could not be determined. A consider-

able amount of the firing practice for Infantry weapons is completed

with dry firing. Since dry firing practice was reported in hours

rather than the number of trials per trainee, percentages could not

)e computed.

The percentages of different training methods vary considerably

according to the particular weapon system. In general, the correlation

between ammunition cost and ammunition expenditure appears to be

fairly high. As cost increases and expenditure decreases, there is

gere aly an increased utilization of methods other than live firing.

i. s substitute for live firing, various types of simulated and

Iry fire appear to be used more frequently than subcaliber firing.

.,,n. each wespon system has its own specific conditions and train-

ing objectives, however, the percentages probably should be examined

in terms of a specific weapon rather than attempting to sumarize
across all weapons.
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Trainin4 Devices. A few areas for potential training device

development were identified during the surveys, but equally Important

was the apparent need to increase the degree of utilization of exist-

Ing devices. This was particularly true for the pneumatic mortar

trainer and the Field Artillery subcaliber device for cannon training.

It appears that these devices should be used not only to increase

proficiency of fire team elements (gun crew, FDC, and FO), but also

for integrated exercises for the entire team. This would provide

practice in coordinating the efforts of the team and also increase

the efficiency of training through Increased student participation.

There are several questions which should be addressed In con-

junction with a plan for increased utilization of these devices.

It would first be necessary to identify the performance measures

which would be used in evaluating the performance of each element of

the fire team. It would also be necessary to develop Performance

measures for the integrated team exercises. These measures should

allow the distribution of error among the elements so that specific

deficiencies could be identified. Another question is concerned

with the transfer relationship between the training devices and the

firing of service ammunition. It is not clear how the forward ob-

server's judgments made In a reduced-scale en' ironment will transfer

to a full-scale situation. The change in scale may also have some

effect on gun crew performance although to a lesser extent.

One area which appears to be a good candidate for training

device development Is concerned with the launch and blast effects

of larger caliber rounds or missiles. This apparent need applies

primarily to individual weapons or crew-served weapons where the

gunner controls the entire engagement. Examples of these weapons

are antitank weapons, Redeye, and possibly mortars. These are all

weapons where the crew members are in close proximity to the firing

of the round, and the target engag~zment sequence may be affected by

recoil, blast, noise, smoke, or weight changes. If these launch

effects influence the attainment of proficiency with a weapon, then

there should be some means of providing relevant training without

using live ammunition since the weapons under consideration are

fairly expensive to fire.
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The Redeye Lainch Simulator (RELS) which duplicates some of the

launch and blast effects of a Redeve firing will be tested in the

near future. Also, the Launch Effects Training Simulator (LETS) for

the DRAGON is currcntlv undergoing test and cvalu.ition. The tests

for both of thes( devices should assist in determining the feasi-

bilitv of cveiinc launch simulators for similar weapon systems.

Two ether,,sibtlities for potential training device develop-

,nent were identified in Air Defense weapons training. The first of

these is a vossible roquirement for an outdoor reduced-scale target

simulator which would allow Redeve trainees to practice all of the

functions in the engagement sequence. This may be primarilv a

r-,,nagement and scheduling problem, however, since the existing

Moving Target Simulator (MTS) has the capability of providing all

the necessar'! spill training.

The other pos;ible Aic Defense training device requirement is J--

concerned with Chaparral ,unner performance requirements. There is

p-esentlv no method of providing the gunner with immediate feedback

on the accurary of his judgments concerning whether or not the target r
.s within the e,agement envelop,' of the weapon system. This per-

formange requii1cvyit r.ay be eliminated, however, during an analysis

of the eqt.i',.m tot and system capabilities.

The last possibility identified for training device development

is r,.'ated to the soOlilized gunnery requirement for Armor Weapons.

This requirement cre.ites an extremely complex firing environment I'
w!ticn will require thorough analysIs before it can he determined

whether or not traiing device development is feasible and potentially

cost-effect ive.

,Id f C , ,r.-, Pro: L i'_cv Yeasurement The end of course evalua-

I for Armcr ',veaons and small arms was based on trainee performance

or various firit., table,. The criterion was generallV .1 go/no per-

o rman st Ind;or2. Fjr Foied Artillery weapons, Ai- Defense missiles,

ant, -ank weapons. and mort irs, however, the evaluation of gunner
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proficiency was not based on live firing of service ammunition. It was

not determined to what extent the established standards are accurate

reflections of the levels of proficiency required in combat. It is

also not known if the crew drills and subcaliber firings used as

proficiency tests are valid and reliable estimates of existing per-

formance standards.

Selection of Weapon Systems For Task 2. It is assumed that the

three weapons to be identified for task analysis will be selected from

the eight weapons which were surveyed in detail. It appears that the

following factors should be given primary consideration in selecting

these three weapons which will also include the two weapons to be r

field tested in Task 3.

1. The weapons should be representative of a family of weapons

to permit an identification of task commionalities between

similar weapons.

2. The weapons should be available in sufficient numbers for

field evaluation.

3. Training devices for weapons training should be available

in sufficient numbers and types to develop experimental

training programs for the field test.

4. Because of the ammunition requirements for the field test,

ammunition cost should be as low as possible. r

For Infantry weapons, the 81mm mortar appears to best satisfyL

the above requirements. This is based primarily on the availability

of weapons and crews, and the cost of ammunition. The M60AI tank

appears to be the only possibility for Armor weapons. The M60A2

tanks are not available in sufficient numbers and the training pro-

grams are presently under development. With respect to Field Ar-

tillerv weapons, the 155mm SP appears to be the logical choice based

on weapon system availability and ammunition cost. Both of the

Air Defense weapon systems fail to satisfy the requirements of

representation of a family, availability of training devices, and
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ammunition cost. Therefore, it is suggested that the three weapon

systems previously mentioned (81mm mortar, M6OAI tank, and 155mm

SP) be selected for analysis in Task 2.
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GENERAL Training (Cont'd)

Department of the Ary. ATP 9-17. Ordnance Ammunition Support Units.

Arm~y Training Program, 26 December 1968.

Departmer.t of the Army. ATP 21-114. Male Military Personnel without

Prior Service. Army Training Program, 9 April 1970.

Department of the Army. ASubjScd 9-1. Practical Application Ammuni-

tion Command and Operations Personnel. Army Subject Schedule,
30 July 1968.

Departr:ent of the Army. ASubjScd 9-12. Conventional Ammunition Sup-
port Operations. Army Subject Schedule, 16 October 1968.

Department of the Army. ASubjScd 23-74. Familiarization with U. S.
W, aQons. Army Subject Schedule, 8 April 1970.

Department of the Army. FM 9-19. Conventional Armunition Maintenance

Unit Operations. Field Manual, 16 July 1970.

Department of the Army. FM 9-38. Conventional \mmunition Unit Opera-

tions. Field Manual, 16 June 1970.

Departent -f the Army. Fm 9-47. qecial Ammunition Unit Operations.

Field Manual, 12 October 1970.

Gschwird, Riobert T. A Prelimirary Report on Gunner Tracking Behavior.
Technical Note 6-6?, }Human Enginoering Laboratories, Aberdeen Proving
Ground, Maryland, D.cemier 1962.

Gschwind, Robert T. Gunner Trackinr Behavior a a Function o: Three
Different Control .v t: ,. Technical Memorindtun ;-63, {u:.in n'i neer-
ing Laboratories, Aberdeen Proving Ground, ".aYland, January 1963.

Harker, George S. Military_ Operations, Humlan CaacitieL., and Ecluip-
ment Compromises. Advance paper prepared for discussion in Panel II,

human Engineering, Man--Mobility--Survivability Forum, Indianapolis,
Indiana, 11-12 April 1967.

1'ickn, Samuel A. Literature Review: Tracking Control Mechanisms and

avs (Light Antiaircraft System Oriented). Technical Memorandum
9-57, Human Engineering Laboratory, Aberdeen Proving Ground, Maryland,
December 1957.

Hilton, .iclarcl D. What Every Ground Commander Should Know About

Guided Bon 4., Army, June 1973, 23(6), 28-33.
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GENERAL Training (Cont'd)

Human Engineering Laboratories. Manpower Resources Integration Guide
for Army Materiel Development. HEL Guide 1-69, Human Engineering
Laboratories, Aberdeen Proving Ground, Maryland, 30 January 1969.
(Includes training requirements).

Jacobs, T. 0. Training for Modern Combat Operations. In Individual
and Small Unit Training for Combat Operaticns, HumRRO Professional
Paper 21-67, May 1967.

Kelly, Henry E. Dangerous Safety. In Henry E. Kelly. The Collected
Papers of COL Henn-, E. Kelly. Fort Benning, Georgia: HumRRO Division

4, compiled 1965, reissued 1966, pp 27-28. (Live firing in the inter-
ests of training realism).

Long, James L. Human Factors and Navy Operational Evaluations. Tech-
nical Report WTR 73-30, Naval Personnel Research and Development Labo-
ratory, Washington Navy Yard, Washington, D.C., June 1973.

Ludvigsen, Eric C. The Technology Explosion and the Coming Generation
of Army Weapons, Equipment, ArmV, October 1969, 19(10), 147-158 and
162, 164, and 168 -- weapons now in inventory.

Ludvigsen, Eric. Weapons and Equipment: The Outlook for the 70's,
Army, October 1970, 121-123, 125,. 129, 133, 135, 139, 141, 143,
145-151.

Ludvigsen, Eric C. Ai1V Missiles: A New Generation, Army, June 1973,
23(6), 10-15.

McCluskey, Michael R. ct il. Systems Engineering of Training for
Eight Combat Arms M05. H{umRRO Technical Re-port in press, June 19713.

McGuigan, F. J. and Eugene F. MacCaslin. A Com arison of Whole Ver:;us
Part Methods of Marksmanship Training. Staff Memorandum, HumRRO Divi-
sion 2, Fort Knox, Kentucky, May 1954. AD 477 646.

McGuigan, F. J. and Eugene F. MacCaslin. Whole and Part Methods in
Learning a Perceptual Motor Skill, American Journal of Psychology,
December 1955, 68(4). Paper for annual meeting of Midwestern Psycho-
logical Association, Spring 1954.

McIntyre, Francis M. A Technique of 1nvestigating Tank Gunner Track-
ing Error. Technical Memorandum 20-62, Human Engineering Laboratories,
Aberdeen Proving Ground, Maryland, September 1962.



GENERAL Traine (Cont 'd)

-a1rner, George J. et al. Interviews on Small nit Combat Actions Jn
Vietnam. Interim Report, HumRRO Division 4, Fort Benning, t. ui~ a,

July 1967. (FOR INTERNAL USE ONLY).

Melching, William H. A Concept of the Role of in Automated v,:tems.
Paper presented at meeting of Southwestern Psvcholoical An:ociation,

Now Orleans, Louisiana, April 1968. HumRRO Professional ap er li-68
(MANICON), May 1968. AD 671 128.

Nichols, Thomas C. and Theodore R. Powers. oonlig)ht and Ni t Vi1-
bilitv. Research Memorandum, HumRRO Division 3, i'resio of onterev,
California, January 1964.

Olmstead, Joseph A. et al. Selection and TrainiS;,, or Sa I de:en-

dent Action Forces: Develooment of Materi-iis an i'rocedure. I muiRRO
Technical Report 71-17, August 1971.

Olostead, Joseph A. et al. Selection and Trainin- for Small In~deren -

dent Action Forces: Final Report. HumRRO Technical Report 72-2,
February 1972.

Pare, Monte M. et al. The Psychological Wfca r ,r Wea' -

ons: A Bibliographv wit- Selected Abstracts, Vo *. T c on i c eiort,
University of Oklahoma Research Institute, , OJh .hr 1 ..

Quade, E. S. Cot-Effectiveness: Some Trend:, "n -'nalvfi ,',:,)

Paper P-3529-1, RAND Corporation, Santa 'onrca, ,lifornia, '.1-icii 1970.

Quade, E. S. On the Limitations of ;uant)tN ',_.-1li___s A Paper

?-4530, RAND Corporation, Santa Monica, California, Pecember 1970.

Rigg, Robert B. Realistic Combat Training and tiow to Conb.-z 't.
harrisburg, Pnnsylvania: Military Service Publishing I v, 19"5.

RogrLs, Donald D. The Cost Analysis of Instructional -evel <s.nV:
Some Managerial Considerations. Paper presented at Annuil *,eting of
the Texas Association of Educational Technology, El Pd), Tu.-is,
Nivember 1972. ERIC FD 070 261. (Ref: Research in [Iic It' >n, April
1973, 8(4), p. '9).

Ripe, J. C. Procedures for Obtaining Human Factorn: Informaltion a.s an
I.-tegral Part of Weapon System Design and Development. Paper pre-
seit.d at 7th Annual Armly Human Factors Engineering Conference,
University ,i Michigan, Ann Arbor, Michigan (UPSTREAM !Ii), October

~1961

-''



GENERAL Training (Cont'd)

Rupe, J. C. The Prediction of Training Requirements for Future Weapon
Systems: A Personnel Support System Research and Development Process.
HumRRO Technical Report 83 (UPSTREAM III), April 1963. AD 403 28C.

The current state of the art--particularly that of the Army--
for predicting personnel and trainint requi-rements during
weapon system design and'development was determined by means

of a literature review. The main object of this study was
to develop procedures for effectively and economically pro-
viding human factors data, and products based upon them,
needed for concurrent building of a Personnel Support Sys-
tem (conceived to be the operator and maintenance personnel
for a weapon system and the basic job data, equipment, and
materials required for selecting and training these person-
nel).

Saul, Ezra V. and Jack Jaffe. Reliabilities and Correlational Inde-
pendence of Measures of Marksmanship Performance. Project Report No.
5, Institute for Applied Experimental Psychology, Tufts University,
Medford, Massachusetts, 1955.

Schaffer, M. C. Basic Measure, for ComparinZ the Effectiveness of
Conventional Weapons. RAND Memorandum 4647--PR. The RAND Corporation,
Santa Monica, California, January 1966.

Showel, Morris. rorecasting Trainee Performance on BCT Proficiency
Tests. Staff Paper, HumRRO Division 3, Nresidio of Monterey, Califor-

nia, December 1966 (FOR INTERNAL US ONTLY)

Shriver, Edgar L. A Theoretical Approach to Forecasting the Training
Demands Imosedby New Ar7y Weapon Systems. HumRRO Division 1, Staff
Memorandum (FORECAST), December 1956 (FOR INTERNAL USE ONLY).

Shriver, Edgar L. et al. Increasinv Electronics Maintenance P1rofi-
ciency Through Cue-Response Analysis. Research Memorandum, HumRRO
Division 2, Fort Knox, Kentucky (FORECAST II), October 1959.

Shriver, Edgar L. et al. FORECAST Sstems Analysis and Training
Methods for Electronics Maintenance Traintinj. HnmRRO Research Report
13, May 1964. AD 441 248.

Valiance, Theodore R. Some RelationshipF between Training Research
and Human Engineering in the Design of Weapon Systems. In Army Hu-
man Factors Engineering Conference, Sixth Annual, lort Belvoir,
Virginia, October 1960.



CENERAL Training (Cont'd)

Ward, Joseph S. A Case Study of the Development of an Individual
Combat Training Program. In Individual and Small Unit Traininr for
Combat Operations, HumRRO Professional Paper 21-67, May 1967.

Wolff, Peter C. and Joseph Van Loo. Target Detection: Stud 3, The
Relative Usefulness of Active Particioation and Verbal Descriptic:i
Techniques in Target Detection Training. Research Memorandum, HumRRO
Division 2, Fort Knox, Kentucky (FIREPOWER IV), July 1962. AD 487 891.

Wolff, Peter C. et al. Group Training with Active Participation:
Some Methodological Limitations, Perceptual and Motor Skills, February
1963, 16(l), 179-184;

Yale, Wesley W. The Evaluation of Combat Effectiveness, Army, May
1962, 68-73.
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GENERAL

Training Devices

Adair, Charles H. and John T. Foster. A Guide to Simulation Design.
ISD, P.O. Box 3330, Leon Station, Tallahassee, Florida 32303, 1973.

($4.50).

Adams, Jack A. Part Trainers. In Glen Finch (Ed.), Educational and

Training Media, Washington, D.C., National Acadeny of Sciences, National
Research Council, August 1959, pp. 129-149.

Ammons, R. B. et al. Transfer of Training in a Simple Motor Skill
Along the Speed Dimension. Technical Report 53-498, Wright Air De-
velqpment Center, Wright-Patterson AFB, Ohio, March 1954. Also in

Perceptual and Motor Skills, 1956, vol. 6. AD 32 537. (Cited, with
annotations, in Valverde et al, 1973).

Aukes, Lewis E. and George B. Simon. The Relative Effectiveness of an

Air Force Training Device Used Intact Versus With Isolated Parts.
Research Report AFPTRC-TN-57-77, Air Force Pers nnel & Training Research

Center, Lackland Air Force Base, Texas, June 1957. AD 131 429.

Barrett, Gerald V., Minoru Kobayashi, and Bernard H. Fox. Driving
at Requested Speed: Comparison of Projected and Virtual Image Dis-
plays. Human Factors, 1968, vol. 10, no. 3, pp. 259-262.

Behavioral Sciences Labora-tory, Wright Air Development Division.
Uses of Task Analvsis in Deriving Training and Training Equinment
Requirements. iSL, Wright Air Development Division, Wright-Patterson
AFB, Ohio, Technical Report .60-593, December 1960, AD 252 946.

Bexkun, Mitchell M., Hilton M. Bialek, Richard P. Kern, and Kan Yagi.
Exnerimental Studies of Psychological Stress in Man. HumRRO Research
Report 10, Decemner 1962.

Besnard, Guy G. et al. The Improved Subject-Matter Trainer. Technical
Memorandum ASPRL TM 55-Il, Armament Systems Personnel Research Labora-
tory, Air Force Personnel and Training Research Center, Lowry Air Force

Base, Colorado, April 1955.

Biel, U. C.,H. H. Harman, and M. S. Sheldon. Exercising Teams in
Military Svntc;.7 Through the Use of Simulation. System Development

Corporation, Santa Monica, California, October 1964.

Blaiwes, Arthui S. , and James J. Regan. An ]ntegrate. Apnroucn to
the Study of Learning, Retcntion, and Transfer -- A Key issue in
Trainin- Device Research and Development. Technical Repcelt
NAVTRADLVCEN IH-178, Naval Training Device Center, Orlando, Florida,
August 1970.
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GENERAL Training Devices (Cont'd)

Bogdanoff, E., H. E. Brooks, F. J. Jasinski, L. B. Keys, A. L. Michael,
A. R. Molnar, G. L. Proctor, E. Y. Reeves, and B. A. Thorsell. 0i.ula-

tion: An Introduction to a New Technology. Technical :,!emorandu, L19,
System Development Corporation, Santa Monica, California, March Ii-

bowen, Nugh M., Allen Hale, and Charles R. Kelley. Trackin- "7raining
V: Fiild Study of the Training Effectiveness of the eneral Vehicular
Pese irch ''ool. Technical Report NAVTRADEVCE; 955-1, U.). Naval Train-
ing Device Cen---r, Port Wa! hington, hew York, December 1962.

Bushnell, >on D. Svstem Simulation: A New Technolopv for .Jucation.
J yste- 1'e,.'-Lopment Corporation, Santa Monica, California, April 1962.

Cara, FiuL W., Jr. Reduction of Helicopter Pilot Attrition '-r'ou:..

Synthetic Contact Flight Training. Paper presented ac Amerlcan ; :v.'ihoI-
ogical Association Convention, Chicago, Illinois, Septea)er i965, (iLCiiO
II), ijurFRO Divii lon No. 6, Fort Rucker, Alabama.

The ruct' f rI:ght attrition in primary heliconter
tronink7 t,.the use of a synthetic contact flight
tiain.'niw ev, c :s d-s.cribed. The device, a one-,,an
1,u'licoptr nountLd On a ground effects machine through
an articulited linkage which allows freedom of movement
in ;ix; dimensions, preserves the handling characteristics
and ,.isa i. auditoryand proprioceptive cues of *L i:.-
fl:,i , is'?k. T;, ex-.-'imental groups received 3 1/1 or
7 1,'' .curs device training, and heir attrition raio,,
during subsequent flight training were compareu to lla 1'
of controls. The synthetic training groups experien-ce:

ic.er titrition Q) < .01) than the controls. ;o s <i n-
cal-, dL (-- -<e l exi id ,weon experimentai ,rou

C iro, Paul W. , Jr. and -bert H. Iy. h.r. Fii ht Trainee
erformance Following Synthetic Helicc't'r i ,i r: :_i'w. Paper

entcd at Southea.ntern Psychological As.soci,,o ::e et n, , New

O..eans, . i l isa, April 1966, HumRRO Professionil I',i ,,r i6
(_CHO 1. . i 630 464.

Research was con,:,ccted to determine whether stud,,nt -er-
form,,a-:e on hrlicon er contaca flight training co e IC e
improved with the use of a helicopter training de.vic,.
Four groups of subjects, two experimental and two conlrol,
were used. Results showed that the experimental sub jects
acquired the necessary skills with less inflight trainingr
,iu aig the pri-sole, phase of training. The most signifi-
cant .'I ro,.rment occurred in the reduction in elimination
rate. a'ing subsequent flight training.
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Caro, Paul W., Jr. and kobert N. 1sley. helicopter Trainee Performance
Following Synthetic Flight Training. Published-in Journal of the Ameri-
can Helicopter Society, July 1966, vol. 11, no. 3, HumRRO Professional
Paper 7-66, November 1966. AD 646 157.

Two groups of trainees at the U.S. Army Primary Helicopter
School were trained to "fly" a captive helicopter mounted
on a ground effects machine. The device had the approxi-
mate handling characteristics of a free-flying vehicle,
yet it allowed the trainees to obtain "aeronautical exper-

ience" not otherwise possible at their level of training.
It was found that the device-trained subjects, when com-
pared with non-device-trained controls, were significantly
less likely to be eliminated from subsequent primary heli-
copter training for reasons of flight skills deficiency.
Further, measures of relative performance-during primary
flight training indicated the device-trained group soloed
the helicopter earlier and made better flight grades dur-
ing the pre-solo phase of training than did the co-ntrals.

Caro, Paul W. et al. The Captive Helicopter as a Training Device:
Exoerimental Zluation of a Concept,. HumRRO Technical Report 68-9,
June 1968. AD 673 436.

Caro, Paul W. Equipment-Device Task Commonality Analysis and Trans-
fer of Training. HumRRO Technical Report 70-7 (ECHO IV), June 1970.
AD 709 534.

Caro, Paul W. and Wallace W. Prophet. Some Considerations for the
Design of Aircraft Sirulators for Training. Paper presented at
Psychology in the Air Force Symposium (1st), U.S. Air Force Academy,
Colorado Springs, Colorado, April 1971. HumRRO Division 6, Fort
Rucker, Alabama (SYNTRAIN).

Caro, Paul W. et al. Research on Synthetic Traiing: Device Eval-
uation and Training Program Development. HumRRO Technical Report,
in press.

Conforti, Gilbert. Dynamism through Devices, Infantry , January-
February, 1973, 63(1), 13-14.

Cox, John A. Feasibility Study of Substituting Training Devices for

Tactical Equipment in Advanced Individual Training for MOS 179. Draft
Consulting Report, HumRRO Division No. 5, January 19L5. (FOR INTERNAL
USE ONLY).

Cox, John A. et al. Functional and Appearance Fidelity of Training

Devices for rixed-Procedures Tasks. HumRRo Technical Report 65-4,

June 1965. AD 617 767.



GENFRAL Training. Devices (Cont'd)

'rawford, Meredith P. Simulation in Training and Education. Hu;L?,RO
Professional Paper 40-67, September 1967, presentation at NATO :',n-
posium on "The Simulation of Human Behavior," Paris, France, July
1967.

Da°i':, Robert H., and Richard A. Behan. Evaluating System Performance ,
in >T:ulated Environments. In Psychological Principles in System De-
vei0:mert. Robort M. Gagne (Ed.), HOlt, Rinehart and Winston, Inc.,
Ne: York Ci!ty, 1962, pp. 477-515.

Dearee, R. G. Develocment of Training Equipment Flanning Information.
Technical Renort 61--533, Advanced Systems Division, Wright-Patterson
AFB, Ohio, October 1561. AlD 267 326.

op,.rtment of the Army. Index and Description of Armny Training Devices.
'A innhiet 310-12, 2 October 1972.

Liherty, Dora J. , :o'ert C. Houston, and Douglass f. Nicklas.
:sfer of Traininu in Flight Procedures From Selected Ground Triin-

,Devices to the Aircraft. Technical Report NAVTRADVCEN 7--16
aval Training C.,,ice Center, Port Washington, New York, Septeifror

1957. i

Dur. a, C'. P. and B. J. Underwood. Transfer of Trailning: i:_ M.oto-r
-arn n as a Function of Degree of First-Task Learning and Tnto.-

T:s: '-Y r -Lilaritv. Technical Reort 52-64, Wright Air Devc-lonment
Center, Wright-Patterson AFB, Ohio, April 1952. DDC ATI 172 519.
(Cited, with annotations, in Valverde et al, 1973).

.clstra:nd, G. A. Response Practice as a Factir in Transfer of Train-
in,. Ai >ce Technical Report 6017, U.S. Air Force, Washinton, D.C.,
;uly 1950. DDC ATI 82 501.

.ckstrani, Cordon A. A Human Factors Approach to the Desi;3n of

Traiiiing Equipment, Air Training Command Instructors Journal, 1954,

rkstrand, G. A. and M. R. Rockway. The Role of Simulators for

:-asecrew Training, Astronautics, 1960, 5, pp 38-39, 76, 79, 80.
(CiL,., with annotations, in Valverde et al, 1973).

i[ckstrand, Gordon A. Human Resources Considerations in the Dvelon-

meent ,sf ('urlex Systems. Presidential Address presented to Division
Milit ry Psychology, American Psychological Association Convention,

Ilulu, H3,.aii, 4 September 1972. Technical Report 72-64, Air
Fo-cc H !Tmn Rpsources Laboratories, Brooks AFB, Texas, 1972.
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Fitzpatrick, Robert. Toiward a Theory of Simulation. System Develop-
ment Corporation, ona Sorica, California, November 1962.

Gagne, Robert M. Training Devices and Simulators: Some Research
Issues, American Psychologist, 1954, vol. 9, no.. 3, pp. 95-107.

Geisler, Murray A., Allen S. Ginsberg. Man-Machine Simulation Exper-
ience. Rand Paper P-3214, The Rand Corporation, Santa Monica, Cali-
fornia, August 1965. AD 469 621.

Grimsley, Douglas L. Acquisition, Retention and Retraining: Effects
of High and Low Fidelity in Training Devices. HumRRO Technical Re-
port 69-I, February 19.69 (STRANGER III). AD 685 074.

Grimsley, Douglas L. Acnusition, Retention and Retraining: Crout
Studies on Using Low Fidelity Training Devices. humnRO Technical Re-
port 69-4, March 1969 STRAN1GER !l). AD 686 741.

Grinsley, Douglas L. Accuisition. Retention, and-Retraining: Train-
ing Category IV Personnel with Low Fidelity Devices. HumiRFO Technical
Report 69-12, June 1969 (STRANGER III).

Grodsky, Milton A. The Use of Full Scale Mission Simulation for the
Assessment of Complex Operator Performance, Human Factors, 1967,
vol. 9, pp. 341-348.

harmon, Harry H. Simulation: A Survey. System Development Corpora-
tion, Santa Monica, California, July 1961.

1iwell, Uilliam C. an& CharLes F. Gettys. Some Prinrc-Ics fer Decingn
of Decision Svstcms: . .cv ew oz the Final Phase of Research on a
Command-Control System Siualation. Technical Repor AM4L-TR-68-158,
Aerospace t;edicai Research Labc,5:uories, Air Force Systems Command,
Wiight-Patterson Air Force base, Ohio, November 1968.

Institute for Applied Experimental Psychology, Tufts University.
Evaluation of Guipnerv Training Devices - Devices 3-E-7 F, 3-A-40.
Technical Report SDC 58-1-6, Special Devices Center, Port Washington,
New York, 1 April 1950.

Isley, Robert N. Inflipht Performance After Zero, Ten, or Twenty
Fours of Synthetic Inntrument Flight Training, humRRO Professional
Paper 23-68, June 1966.

dlecntheau, G. G. The Use of Multi-Man System Trainers, Ergonomics,

1969, vol. 12, no. 4, pp. 533-542.

Jolley, Oran 3. and Paul 1. Caro, Jr. A Determniion ol Seleclc

Costs of Flight and Synthetic Flight Training. HumrARO technical Re-

port 70-6 (ECHO III), April 1970. AD 706 7b4.

Kelley, Charles R., and Michael J. Wargo. Adptiveccs r
Svntnetic Flight Training Systems. Technical Report NAVTRADEVCEN
68-C-0136-1, Naval Training Device Center, Orlando, Flori6a, October
1968.
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Montgomery, V. E. et al. Transfer of Training in Motor Learning as a
Function of Distribution of Practice. Technical Report 52-115, Wright
Air Development Center, Wright-Patterson AFB, Ohio, October 1952.
AD 3242. (Cited, with annotations, in Valverde et al, 1973).

Muckler, F. A., J. E. Nygaard, L. i. O'Kelly, ana A. C. Williams Jr.
Psychological Variables in the Design of Flight Simulators for Training.
WADC Technical Report 56-369, Aero Medical Laboratory, Air Research and

Development Command, Wright-Patterson Air Force Base, Ohio, January
1959. AD 97 130.

Naval Training Equipment Center, Orlando, Florida. Training Device V
Guide. Naval Training Equipment Center, Orlando, Florida, NAVTRADEV
P-530-2, revised 1 July 1971 with change pages 1, 15 January 1972, and
2, 10 August 1972.

Newton, John M. Training Effectiveness as a Function of Simulator
ComDlexitv. Technical Report NAVTRADEVCEN 458-1, U.S. Naval Training
Device Center, Port Washington, New York, September 1959.

Osborn, William C. An Approach to the Development of Synthetic Per-
formance Tests for Use in Training Evaluation. Paper presented to
12th Annual Military Testing Association Conference, French Lick,
Indiana, September i970. humRRO Professional- Paper 30-70, December
1970. AD 719 265.

Parker, J. F., Jr. and Judith E. Downs. Selection of Training Media.
Technical Report 61-473, Advanced Systems Division, Wright-Patterson
AFB, Ohio, September 1961. AD 271 483.

Parsons, Henry M. Man-Machine System Experiments, Baltimore, Maryland:
Johns Hopkins University Press, 1972.

Prather, Dirk C. Prompted Mental Practice as a Flight Simulator,
Journal of Applied Psychology, dune 1973, 57(3), 353-355.

Prophet, Wallace W. Synthetic Flight Training Devices. hiumRRD Divi-
sion 6, paper for CONARC briefing, Fort Monroe, Virginia, Februarv
1970. In HumRRO Research in Training Technology, Professional Paper
21-70, June 1970. AD 712 285.

Prophet, Wallace W., and H. Alton Boyd. Pevice-Task Fidelltynd
Transfer of Training: Aircraft Cockpit Procedures Training. HumRRO
Technical Report 70-10, July 1970.
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FIELD ARTILLERY 'Training (Cont'd)

DeparTrv'nt of the Army. FM 6-40-1. Field Artillery, HONEST JOHN
Rocket ( unrory. Field Manual, 8 June 1972.

Department of the Army. FM 6-54. 115-mm Area Toxic Rocket System.
Field Manuai, 31 J,nuary 1964.

Lopart..ont o4- the Army. FM 6-59. Field Artillery Rocket, HONEST
JOWN, with Liunchrrs M386 and M33. Field Manual, 24 September 1963,
wit.) Change I.

Pepartment of th* Army. FM 6-60. Field Artillery. Rocket , HONEST

JOHN, with Launcher M289. Field Manual, 29 December 1964, with

Changes i and 2.

Department of the Army. FM 6-70. 105mm Howitzer, Liht., MlO2_Towed.

Field Manual, 27 March 1970.

Department of the Army. FM 6-75. 105mm Howitzer, MlO1-series, Towed.
Field Mna,26 February 1963.

Department of the Army. FM 6-77. 105-mm Howitzer M52, Self-Propelled.

Field Manual, .1 December 1956, with Change 1.

Department of the Army. FM 6-78. 75-mm Pack Howitzer MlAl. Field

Manual, 1.0 Au(ust 1962.

Department of the Army. FM 6-79. 105-mm Howitzer, M108, Self-
Propelled. Field Manual, 9 January 1963, with Changes 1 and 2.

Department of the Army FM 6-81. 155-mm Howitzer, M114, Towed.

Field Manual, 28 March 1962, with Changes 3 and 4.

Departi:,,nt of the Army. FM 6-88. 155-mm Howitzer, M109, Self-
Prolceld. Field Manual, 20 December 1962, with Change 3.

Departmcnt of thc Army. FM 6-90. 8-inch Howitzer MI5 Towed. Field

Manual, 21 Novenmber 1962, with Change 1.

Department of the Army. FM 6-92, 155-mm Howitzer M414, ,elf-Propell-d.

Field Manual, 4 April 1962, with Change 2.

Depart mert,,t of the Ar-q. FM 6-94. 175-mm Gn M107_.l-Pje.d,

and 8-inch iowitzer MIIO Self-Propelled. Field Manual, 20 May ]1;FR,
with ('hango I.

De'partFr, nt of th,: ,r-i. ". 6-121. Field Art ill cr 7,'iri- t A,- u i siI iri.

Field I'Ynal, 1 N' v . 1 r 1 167.
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AI)Juhect S-ch-edule, 10 j-anUary 1972.

aJprt!-,.nt ot- the A-cmy. ASubjScd 6-4. Ficld ArtilleryCo atiel-
F-!ic. . Army Subject Schedule, 16 Novermber 1970.

of ir t let of th T Army. Aub j Scd G-S. Co:m.uncation:- Troilning. for
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Department of the Army. ASubjScd 6-14. Fire Slivport Coordination.
Army Su!bject Schedule, 20 July 1970.

Department of the Army. AEubjScd 6-15B10. MOS Technical Training
and Refresher Training of SERGEANT Missile Crewman MOS 15B10. Army
Subject Schedule, 25 September 1969.

Department of the Army. ASubjScd 6-1SEIO. MOS Technical Training and

Refresher Training of PER<SiTNG (PIA) Missile Crewman (MOS 15ElO).
Army Subject Schedule, 31 December 1968 with Change 1.

Department of the Army.ASubjScd 6-17. Field Artillery Liaison. Army
Subject Schedule, 20 November 1970.

Department of the Army. ASubjScd 6-17A10. MOS Technical Training of
Cembat Surveillance and Target Acquisition Crewman MOS 17A10. Army
Subject Schedule, 6 August 1971.

Department of the Army. ASubjScd 6-22. Conduct of Observed Fires.
Ai-my Subject Schedule, 28 April 1968.

Department of the Army. ASubjScd 6-25. Field Artillery Sound Ranging.

Army Subject Schedule, 20 May 1969.

Department of the Army. ASubjScd 6-29. Artillery Survey. Army Sub-
ject Schedule, 5 February 1969.

Department of the Army. ASubjScd 6-30. Umpiring and Aggrecor Forces.
Army Subject Schedule, 1 Septe72er 1964.

Department of the Army. ASubjScd 6-32. Field Artillery Command Post
Exercises (CPX). Army Subject Schedule, 17 June 1970.

Department of the Army. ATP 6-100. Field Artillery Cannon Unitcs.
Army TLaining Program, 9 July 1968.

Departmcnt of the Army. ATP 6-175. Field Artillery Rocket Units,
HONEST JOHN Rocket. Army Training Program, 11 September 1909.

Department of the Army. ATP 6-558. Field VzIlery Searchll. BDat-
tery. Army Training Program, 8 Septembec 1969 with Change 1.

Department of the Army. ATP 6'-575. Field Artillery Tar Lt AcCuisition
liattalion. Army Training Program, 5 Septeb.-r 11369.



FEELD ARTTLLERY Training (Cont'd)

Department of the Army. ATT 6-175. Field Artiilery PIattaliori (Battery).
Army Training Test, 21 August 1972.

HtunRRO Division No. 1. Survey of the Educational Progri-. of the Artil-

lery School, Antiaircraft and Guided Missiles Branch, Fort Bliss, Texas.
Special Report 1, December 1952. AD 2 314.

HumRRO Division No. 1. UJARADCOM Integrat,d Fire Control Training
G: ide. Research By--Product, HlumRRO Division Lo. 1, Alexandria,
Virginia (LOCK-ON), July 1957. AD 158 5814.

Kotras, Edward C. and John W. Harris. Comparison Test of Howitzer,
Heavy, Self-Propelled, Full-Tracked, 8-inch, Mild. Final Report,
8 November 1966 -- i May 1967, Aberdeen Proving Ground, Maryland,

July 1967, AD 903 172L.

Marriott, Join C. Armament (105-mm Howitz-er) and the Man, Ordnance,
-'--ember-October 1969, 56, 186-189.

tVel-;on, ( a , W. The Junior Infantry Leader l Fi'd Artillery,
_: i__r January-February 1973, 25-27.

PlaQ;kett, W., Jr. New Life for Towed 155 How, Marine Corp, Gazette,
Fc7r.-aary 19p9 p. 51.

Rin Li, , 0 0. LANCE, Tihe F'eld Artilh,'e,:n, , gu1 r i7i, pp. 11-11.

Stearn, V. K. and Joseph G. Hayek. Co-n-ron .est nf Howitzer, Medium,
Felf--Pr polled, Full-Tracked, 14-I1M, 1110.!. final R:eport, 26 February-
13 L;ay l9lw, Aberdeen Proving Ground, Maril;uId, June 1909. AD q02 799L.

.U.'. Army L tillery School. Methods of Ev,tluatin g the Comarative
FflVe'-tivonc.;s of the 4.2" Mortar and the )05;,no -. tr. U.t .. - 'my
"- hool , Fort Sill, Oklihoza, Juiaary l954.

Ar i'ield Artillery School. Ca-ilo;, oi [nto;t rusen'mai PIter ial:
Pnij-i Section and Staff Training,. For period 1 July 1l72 - 30 June 73.

wkVC A. P. et al. Human EngiLrin [;urvQv of h-onest John
!;'-)n ,LeM. (U) Technical Memorandum 24, human E; ineering Labora-

je r(oen Proving Ground, Xa3rylarid, 1951."



fI:ELD ARTfLI.1:Y ",: ni in (Curt'd)

:oolman, Myrni . The Develo-ment and Eva~luation of On-Site Training

for NIKE Integrated Fire Control Operators. Paper prepared for Ameri-
can Psychological Association, 1IumRRO Division No. 1, Alexandria,

Virginia, September 1958 (LOCK-ON I).
A method of training inexperienced Nike integrated fire con-
trol (IFC) operators on-site was developed and experimental-
ly tested. The experiment involved 24 Nike batteries, six in
each of four training methods (N=424 operators). The four

experimental methods were: The Experimental Program, Periodic
Evaluation, Experimental Program plus Periodic Evaluation, and

Controls (conventional training). Periodic Evaluation consisted
of frequent evaluations of operator performance. Operators
given the Experimental Program were significantly superior to
Controls in both performance (split-half reliability .91) and
written test results (split-half reliability .95). Periodic
Evaluation offered no significant training benefits.

Woolman, Myron. On-Site Training of Guided Missile Operators.
HumRRO Technical Report 64 (LOCK-ON I), August 1960. AD 244 250.

The study was concerned with developing and testing a method
of training Nike IFC operators on site. In a five-month field
test, three experimental methods were compared with convention-
al training. The principal experimental method -- Operational
Context Training -- was incorporated in a Training Guide that
included (a) a step-by-step breakdown of all operator procedures,
(b) specific instructional techniques for use by battery person-
nel without experience as instructors, and (c) a systematic method
of evaluating trainees. Operators trained by the various methods

were compared by means of job-sample and written criterion tests,
and by other mea 3ures. Operators trained by the OCT method were
more proficient than those trained by the other methods in the
study; OCT-trained operators were as proficient as school-
trained personnel with greater on-site experience.

Woolman, Myron. On-Site Training of Guide,! liSIepoators: Eval-
uation Materials. Research Memorandum, VunRRO Division No. 1,
Alexandria, Virginia, October 1960. AD 489 291.
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7raining vie

Ca i d, D. R31bert. Utilization of field Artill1-.-, 11missile ;ins~ Rock 'et
,r"inrXr Dveiopej by U.S. Army Participation at thie U.. Nava Iri~
.!,,vic (: .,ter, Tra illing1' Device Devaloomonts, Dcu~r16,p13

(P-rt W.ishingto-n, N. Y. :U.S. Naval Training Devic-~ Ce-nter, NAVIAXO2
0 J, Decemlber 13,63).

nt.etof tho r' MF 6-5246. Field Ar iia- nOservaition.
ilm, bladck and white, 19 minutes, 1967. New ter,_, phras es Lind for-

ra It, fIfected by U.S. Army, 1 September 1966, in FDeO m~ca~n and
pr I cfl,.ros for improved direction of FA Fire.

Je:,artment of the Army. VS 6-84. Observed Fire P-oceaure Tia-Imer -

Par I.Filmstrip, color, 147 frames, 1959. Forwaird observation pro-
ceui> in adjurting artillery fire -- Preparation of data for initial.

n s,:ens;inj,;n and sulser~uent fire requests, precision, ina n.
tm.regis;tra-.t cn.

Pe:,a~tr%'ntl 01' the Arny. F'S 6-85. Observed Fire Procedure Travie r
Par-, Iil. F.Iimtrip, color, 106 frames, 1959. Forward obsiervation pro-
cEGura in -(IJusting artillery fire -- fuze quick mission, i ie delay

Tiil LIZe time v-tssion, and fuze variable time m-.ission.

Dept ,'ment of the Arm,;. TS 6-6.Oserved Fire Pxxoceiure trainer -

1'irt III. Films-trip, color, 95 frai-mes, 1959. Forward observ-ation
proc -"Iurc i% adjustini- artillery fire - fuze time 1-12 ni o-.i, des-;t ru c t ion r

mIn'siom, Ri alria1le time mission, and fuze quick mission.

:irF th- Arr-. ASubljSch 6-6. Communication Lxrisfor
Fi!-ld I.rillery 1,nits. Army Subject Schedule, it February 1972.

rtmpnr . ie Ar--v,. ASubjSch 6-12. i'ield Exercises. FieiclArtil-
le ?2nly djeOct 'cliedule, 20 May 1971.

-P ertment of the Armyv. AloubjSch 6-32. Field Artillery; Ceo- P cSt
(c?;:) . Arm., Sub21ject S chedule, 17 Jiune 1P70.

P ~. a . inting Metlhods: for K070'"ii Cen tle 1
11 i des Mi ns i Systems: 1. A Ctor LivS c'

-irl a . To-a -kill TrainlnK Excrc ien P. m nu
Humaln r~e.eLarch Unit, Fort Knox, Kentu. v , a]y I1



FrILD APTILLLiP, Tr. , uging Device, (Cont'd)

horrocks, John E. et al. Study of the Present Status of Training Aids
and Devices in The Army Fild Artillery Training Program. Technical
Report, Ohio State University Research Foundaticn, Columbus, Ohio,
June 1955. AD 6L 2 596.

*'Spellman, E. A. Development of a Rocket-Blast Simulator: Design and
Test. Technical Memorandum 4-64, Human Engineering Laboratories,
Aberdeen Proving Ground, Maryland, February 1964.

U.S. Army Field Artillery Board. Sergeant Missile System Trainer
(Notes from the U.S. Army Field Artillery Board), Field Artilleryman,
September 1970, p 7.

Valverde, Horace H. et al. Evaluation of a Device to Train Forward
Air Controllers to Communicate Target Locations. Technical Report
72-12, Air Force Human Resources Laboratories, Brooks AFB, Texas,
May 1972. AD 751 292.

Zierak, R. A. and John W. Martin. Mini-Training, The Field Artillery-
man, April 1970, pp 61-64.

71

TI



ARMIOR

Training

AArmed Forces Journal. TOW Gets Shillelaghed? (with inset: Shillelagh
Conversion t en House Floor), Armed Forces Journal, 18 April 1970,

107(31), page 8.

*A__. Army Missiles in Service and Under Development, Vm, June 1973,

23(6), 16-22.

P'iker, Robert A. et al. The Effects of Increasing_and _ecreasirI-
Training Tne on Proficiency in the Critical Armor Skills. HumiRRO
Technical Report 55, June 1959 (SHOCKACTION V). AD 218 272.

Bancroft, Charles L. An Analysis of the M-48 Troop Test Firing Data.
HuraiRO Staff Nemorandum, March 1955.

Bancroft, Charles A. Error in the Use of 11i Gunner's Quadrant. HumRRO
Staff Memorandum, June 1955 (FIREPOWER I11). AD 480 315.

yrne, J.D. Erector Set Artillery, Army, Xii1.957, 60+ (105mm
liuitzer) .

Cook, John G. and Robert A. Baker. The Arr.ored Cavalry Platoon Con-
bat Readiness Check. In Arnored Cavalry Platoon Training andEvalu-
_arion. HumRR3 Professional Paper 28-68, Septeu-,:t- 1968. Al 676 778.
Ai:o printed in Armor, January-February 1967, 76(1).

> t-rger, R( h&~t A. Tie Effects Of Practice on the Pcrfommrr ce of
a, sic Armor Skills at Nig. Research Nemorandurn, liuamnG' Divi:sjon 2,
FL rt Knux, 2ntucky (ARN.IGRNITE VIII), January 1961. AD 477 648.

J' .irtment cf the Army. AR 385-62. Firin, Guided Missiles and HeavwN

.okets for Yraining, Tr e.t Practice and Combat. Army Regulation,
17 April I967, with Change 1.

-p,z.:-tment -t the Arm.y TF 17-2504. Armor Combat Power. Training
., h ba, . and white, 24 minutes, 1958. Features Fire capabilit' of

vehicle and weapon organic to armor mission, organization, fire poten-
tmal, taak platoon ait armor InfLntry platoon.

_,rt of the Army. F 17-3740. Armor Nobii , F.:c's Vir a Power

.i, "ation. Training: film, color, 22 miuutc. , 196, DL'rr'; , ntr--
lo;) - f i a power cap.0l'i£.iti!-as of a uOred task Corce. i tnet I 1 y
L4 Am., r c'" ].. at Fort Knox, Kent ucky.

I !. . ..



ARMOR Training (Cont'd)

Department of the Army. TF 17-3905. Orientation on Armor. Training
film, color, 18 minutes, 1968. Role in weaponry of modern armor, em-
ployment of armor units in Europe, Alaska, SE As'ia. Potential use of
armor in a nuclear environment.

Department of the Army. FM 17-12. Tank Gunnery. Field Manual,
10 November 1972.

Department of the Army. FM 17-15. Tank Units, Platoon, Company, and
Battalion. Field Manual, 25 March 1966, with changes 1 and 2.

Department of the Army. TC 17-11. The Tank Loader's Guide (Tank
105-mm Gun, M60). Training Circular, 26 October 1962.

Department of the Army. TC 17-12. M551/SHILLELAGH Gunnery. Train-
ing Circular, 29 January 1969, with Change 1.

Department of the Army. ASubjSch 17-12. Tank and M551 Gunnery Train-
ing. Army Subject Schedule, 9 July 1971.

Department of the Army. ASubjScd 17-37. Tank Company and Light Armor
Company. Army Subject Schedule, 22 September 1971.

Department of the Army. ATP 17-37. Tank Company. Army Training Pro-
gram, 17 March 1971.

Department of the Army. ATT 17-37. Tank Company and Light Armor Com-
p2an. Army Training Test, 7 September 1971.

Department of the Army. ATT 17-37-1. Tank Platoon. Army Training 7
Test, 14 December 1971.

Department of the Army. TM 9-1425-465. Operator's Manual: SHILLELAGH
System Description (U). Technical Manual, 24 November 1969. (CONFIDENTIAL).

Easley, David L. An Evaluation of a New Retical Design System for
Gunlaying against Flashes. HumRRO Research Memorandum, November 19614
(ARMORNITE X). AD 455 070.

Haggard, Donald F. and Albert R. Wright. Human Factors Evaluation of
the Tank, Combat, Full Tracked: 105mm Gun, M60. HumPRO Consulting
Report, February 1961 (FIREPOWER VIII). AD 487 893.

'hHunt, William T. Carry a Big Stick, Army Digest, November 1970, 25 (11),
60-51 (Shillelagh training).

Jones, Warren W. Development Test of Water Projectile for 10mm How-
itzer. Aberdeen Proving Ground, Maryland, January 195h. AD 107 253>.



Kel'~~~~a';i ,' .7 . i I-; F:1 foc- tsa;n T!al VIT cf th'E, TinY
Gu~er'.' i~<e tencourse . Re-search Mcmcrnsir U.S . Ar:y Arrior

Huir~n R crhUit, Fort Knox, Kentucky, April *Y.AD 487 892L.

Kidiv'l I , Birtun S. , Jr. Ligehtweieht Tank Would Du- t Corps, Marine
Corps: G'azet to , February 19F)7, 8 f- (Includes- information on the

K- A fred J . Thne C'f tct ~vrenoC 9(mm Gun 7-ire .A a nat -the I a -ns
Sc rch1~~h .Hurn-RRO 'Tchni~ical ')6rtiU, Jiine 1959 AkMORINI3TF 111).

Kraemer, Al fre-. C . An iviuation uf Fisih Localizcion Pe-rforn~inco? wi~th
the Firo Con tr- 1 ysto of tie 1M018 Tank. hnClTechnical !Urport 78,
,June 1952 (t1RMJ4)AN!71jX). AD 277 388.

Mller, Mart ii J ., Jr. and Kcnrad F. S;chreier, Jr. Revolution iLn Tank
~.aeen ,Army', Ma1-rch 1971, 21 (3), t49-53 (105-rn gun and Shilleldab),

ecsRichiard M. Advances in Missile Armed Vehicles, Armor,
May-June 170 79, 11-15.

Portfer, Volr..e 1'. -(- al-. The Fffrr-ct of Increased Su)caliher Substitu-
tLion on qonn o.9mmGunrvPrDaFi ci ency. llumFRlO Division No. '2,
F-- , ent ii. ky Staff Meoa c lSEYi),J e1j5. AD :,80
o 27.

t.. a. 1. nchDevelopments, Armor, Januarr-Feb)rUary 18,p. -98.

C~~ . an i) 1,ae'in vine t ha TaI k GiiT. in a LiVe -

liKEC~i I'oC'[i ac al PTport 39,Ju;! 15 57 I FE T 1).
AD 13/J'1 .

!-e-,ad and Ai, thu-r Floyd , Jr. r.:o 'l btiral isnc
f-r 'ia 'o arr: TeSt Dx-ve lopiient and ;ierl~o'7 i-. ssessmnt.

rlirR~ *. al n eport' 82, Murch ]'03. AD 401 O

~hur~o , . and Andrcew J. Tel~ TT. C ''~
,i I -'rIII Tank Gonnery. liuml)2O Trechnical 1,i,-Oort 25 t.GUSIEJRY 11),

ccc a:<r 955. AD 1()3 634.
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ARMOR Training (Cont'd)

Thune, Leland E. and Andrew J. Eckles III (Cont'd)
skilled technicians using special aids. Tests made on the M47
Tank showed that both tank gunnery experts and trainees re-lay
with high consistency, but that re-laying consistency of
trainees as measured in this study is onlyyery slightly re-
lated to gunnery proficiency.

U.S. Army infantry Board. Evaluation of Cartridge, Training, 105mm,
T55, with Fuze, Dummy, T185. Report, USAIB, Fort Benning, Georgia,
December 1955. AD 82 373.

*Volz, Joseph. One Missile Program Too Many? Armed Forces Journal,

21 March 1970, 107 (27), p. 14 (compares TOW and Shillelagh).

Warnick,.William L. and Robert A. Baker. Determination of Combat Job
Requirements for Armored Cavalry Platoon Personnel. HumRRO Technical
Report 92 (RECON I), December 1964. AD 455 302.

Weller, Jac. Tank Gunnery Training, National Guardsman, May 1972,
26, 2-8.

*Zierdt, John G. Stop that Tank! Ordnance, May-June 1965, p 621+.
(Includes Shillelagh).f

• -A



Bil&er, RCoIevt A. Jo),- Ga. . Cook:. ACT T, Thie Armo-e Crivalry Trainer:
Can'r Real it'; Be Dupl ~cate;U? Armor, X-ii-Ii-ATnvil 29F67, 76(2). Also in
Armored Cavalry 1PI*o~ io" 'rinin1nl I Va-1lIuoio; , hlu :O Prof es,:A' onal
Paper 281-68, Seotenbier 1958. AD 676 778.

Cra, J~ L -Prctice hel for, 1,-);.m %i itzr -ield Artillery
Jouriial, February 1,,3 129+.

Den -n rg, V. 11. TI.-r~~eUf* r-e of a -Tar. ai Tni - .

lHumnRROD Tech-,ical RPa .- r , ieuwyI.AD 26 C-12

D, xo. 7 Dnl vi J .- i IVPW otr a Gun C-imera as an Aid in
C~nnn rni o . t i P. 22 90,EeoerchAnaly: is

o o, Icaa M~r ~ ' ircli213

Ec-,Andrew j . TI L and t.V -i i i en3. ed-lism Ii', i CnfDit Fir' f

Ccurin , Armor, jtnu wy-I't itii iry 1(4, 12 -I

11 ' 1,)71ald ( F . 1 _i ,1 , rI nlo ra Si 1 o -- s c R-ma 7 at r E

.dumiFm-Gui ded Missile Dx's I.n: . A 'cono)arat ive EvalUat'-on or, Commoz"
enz Sk1ill and Total Skill T'rainino Rxris esearcib Memorandum,

H~?0Division 2, Fort Iknox, Kentucky YliRP0WER VII), July 11962.
AD 16 4'

a t: _ _ _ _ _ _ t r e - u -o c t

AuI -t15 AROINF I) A 7 197 .

*1un , a 1'. C irr- ii , ig Sti ck , AneDii rest , Noveabe-r lYJO( , 25- (1i

o,' Thr F~ o-i -o. 1  c - o : 1iran-ed Slblin 1 u tint-r
q rn L r ot -,-i.i~Kb Stai ! -noranidun , June
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ARMOR TrinijjDe:ics LCont'd)

*Showan, S. R. Srmvilatiori for Tank-/Anti-Tank Evaluation (STATE II)

Concept ani Model Descript Lon. Technical Memorandum STC TM-324,
SHAPE Technical Centre, The Hague, The Netherlands (NATO), May 1972.
AD 901 005.

Spieth, Walter. An Exploratory Study of Operator and Apparatus
Characteristics of a Flexible Gunnery Research D'ovi:e. Technical
Report 52-2, Human Resourcps -esearch Center, Air Tia-ning Command,
Lackland Air Force Base, San Antonio, Texas, October 1952. V

Titl, Alfred. 'rinn< oui Modern Tanks, Simulators Raise the Level
of Training. U.S. Army Foreign Science and Techioliu'y Center, Tech-
nical Translation FSTC-IHT-23-1413-71, 17 April 1972. Translation of
brochure from Krauss-Maffer, Munich, West Germany, 1970. AD 894 699. V

Titl, Alfred. Training with Modern Tanks: Simulators Raise training
Levels. U.S. Army Foreign Science and Technology Center, Charlottesville,
Virginia, Technical Translation FSTC-HT-13-451-72, 1972. Translation
of -ldat und Technik, 7/1970, West Germany, pp 382-387. AD 894 434.

University of Pittsburgh. Development of Hit Indicitor for M48 and
M60 Tanks, Device ?F43-3A. Interim Report, University of Pittsburgh,
Pittsburgh, Pa. (sponsor: Army Materiel C-mmand), November 196b.
AD 475 161. (Simulates the functions of the main tank gun, "..reduces
the amount of training ammunition required, and accurately evaluates
crow oroficiency". -- DDC abstract.)

University of Pittsburgh. Development of Sheridan Weapon System Conduct-
of-Fire Trainer, XMJ5. Interim Report, University of Pittsburgh,
Pittsburgh, Pa. (sponsor: Army Materiel Command), Octcber 1965. AD
474 002. ("Trainer des igned to help teach combat vehicle crewmen how
to fire the Shillelao guided missile as mounted in the XM551 'Aheridan
vehicle ... " -- DOC abstract).

U.S. Army Arm'r l,.rd. (oeparative Evaluation of Training Practice
Rowi'd:; top 10- rim Tank Gun . Report, USAAB, Fort Knox, Kentucky
Jatnuary 1l9,3. AD 294 H08.

U.S. Army Armor Board. Military Potential Te.;t of German 14. mm Sub-

, 1 lIer Tank C'ru:1-rv Trainer. Partial Report No. 1, USAAB, Fort Knox,
I,,r :cky, ,.1. l we1 y 1,Q5 . AT) 458 ()06L.

* Army Ar :r' >:'hi,,l. rm . A:;tit.nk :iu, A' s.I t W,, ; R,','eii:"'o-

. .t~,' v (TATAWS-TII , , A! Portion. Volw me I I I. Ann, x I
'' t -,ir:i n, Aid: (11). Final Daft , 1, I '; AL, Re'awr-
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Armod Forceo, Journal. Stinger for idyArmred Forces Journal,
AWut197,2, -p 26 (Cites deficiencies of R*EDEYE and introduction of

STiNGER to replace it. STINGER was furmerly designated as PJJDEYE 11).

&v,.Arm t nlo in Sorvi ce and Undier Development, Arm, June 1973,
GCt.) 16- -?2 .

F Ldwin' , oLer t P. ei: J harry i.. And-!;c .- ).* orcso a:~ i

Uisi ni , Lv 1ulons. Ni-LnRRO Toctinical Report 66 -13 (VIGIL),
June 1965. AD 636 77/6.

Chdalarrl Passf- init-Iv fa r, Novomnber-Dece-rher liS,57-,')8

Dej irt-m-Nt of tho- Ar-iy. TF41+-2756 , Pcd Fje Alir Defense Guided Mi s- f
sile System, Parc 1 Iritroduction, tiie;film, Color, 16 mnts
1957. Lunckh--r and ni sl comnponen~ts firinj, sequience ascae
equipment u!-ed with reCd eye and usc -in tact ical s ituation. Emp lace -[
men c on f ir!,.w, po- it ion andI iden tIli oi o of firine on tar--et.

1)opartirnrnt of the Army. TF'd4-2921h, Thie I'awk Battery rittinand1

Aliinin nt , Training film, Black and white, 28 minutes, 19614. C ot.-
poiinof a hawk bitr.Principles and procedures for orientirng

a-!, al iinin; Jn ior coi-,ponents. Bat lorv control cent-er radars illunin-
sitorc. andlunhr

Dci rl-Men t F,, Armny. A '412,'ir D - onse Artillery V2apons
'S teins "r~ara , Farr I Introduct- on, The Chaparral Squad in

Act o n , Train-Ing fluIn, b lack ind -,.hitec 28 minutes , -1.967. A chapar-
-t Ilt 11V - iua nov tl a OFw pnf; il on n.,r i zes to provi dol area do.0

li p1;(11 os io 0 alicraft in def-onsz-e of a con-
vn Thseta is; thon 0op I eyed! aen n enemyi' colun. erat rack.

V r Fi 0 iD Any. £ 'i4l-'n134, A*/ 7 .~0 Arilr Vspn

i- r'djc win re,, 20 inuvtes,,I? Cl-r-ra squad inlace

whor o"In0 view auV' cl',w. i)' tolo FAAR and~ TADS; indl vis,-ual
a' O.'n '5 an vnlntv o ne; y ,lirarft and tengacs ,siI



AIR DEFENSE Training (Conr'd)

Department of the Army. TF 44-4135, Air Defense Artillery Weapons
System Chaparral SP Fart 2, Emplacement and Preparation for Action,
Training film, black and white, 24 minutes, 1970. Shows how the
chaparral squad occupies the weapon position, sets up command and
observation posts, energizes and sets the weapon for operation, estab-
lishes communication.

Department of the Army. MF44-159, the ARADCOM Stcry, Film, Color,
10 minutes, 1963. Mission and operation of US Army Air Defense Con-

mand and demonstration of nuclear capabilities of Nike AJAX and Her-
cules as effective defense against air attacks.

*Department of the Army. AR 385-62. Firing Guided Missiles and Heav2y

Rockets for Training, Target Practice, and Combat. Army Regulation,
17 April 1967, with Change 1.

*Department of the Army. CTA 23-100-1. Ammuniticn, Rockets, and
Missiles for Basic and Advanced Individual Training (by MOS). Com-

mon Tables of Allowances, 11 January 1972.

*Department of the Army. CTA 23-100-2. Ammunition, Rockets, and

Missiles for CONUS Service School Training. Common Tables of Allow-

ances, 11 January 1972.

*Department of the Army. CTA 23-100-6. Ammunition, Rockets, and

Missiles for Unit Training -- Active Army and Reserve Components.
Common Tables of Allowances, 11 January 1972.

Department of the Army. FM 23-17. REDEYE Guided Missile System.
Field Manual, 22 October 1971.

Department of the Army. ASubjScd 23-17. REDEYE Gunner and Air Do-
fense Section Training. Army Subject Schedule, 5 Mlay 1972.

Geiger, George J. Air Defense Missiles for the Arry, Militaly R e:,
December 1969, 49(2), 39-149, including US missiles, RDEYE and CihA:A-
RRAL, pp 45-46.-

Hitt, James D., Jr. and Robert D. Baldwin. Dovelc,-nt__ it and U1io of
Proficiency Tests for Nike !y, tma Launching Onr___to'_.
H=uRPO Technical Report 72 (VIGIL I), August 1961. AD 263 169.

Jackson, M. L. Redeye, Mdrine Corps Gazette, May 1971, 55(5), 4 7-L+.



AIR DEFENSE Training, (Cont'd)

Miller, Elmo E, System Analysis of Practical Exercise Instruction.
Interim Report. Interim Report IR-D5-73-1, HtunPRRO Division No. 5,

Fort Bliss, Texas, April 1973. (Deals with HAWK maintenance training).

Palmer, Francis H. et al. Collected Papers Prepared Under Work Unit
AAA: Factors Affectin, Efficiency and Morale in Antiaircraft Artil-
lery Batteries. HuiRRO Professional Paper 33-69, November 1969. A

AD 699 490.

Williams, W. L., Jr. et al. An Analysis of the Redeye System with
Some Suggestions for Training. Research Memorandum, Human Resources

Research Office (Division 5?), December 1961. AD 379 523. (Ref: Re-
port Bibliograuhy: Training for Live Fire (U). Defense Documpntation

Center, Alexandria, Virginia, June 1973 SE-CRET).
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AIR DEFENSE

Training Devices

Baldwin, Robert D. et al. Aircraft Recognition Performance of Crew

Chiefs with and without Forward Observas. HumRRO Technical Report
70-12 (SKYFIRE), August 1970. AD 714 213.

Baldwin, Robert D. Capabilities of Ground Observers to Locate, Rec-

ognize, and Estimate Distance of Low-Flying Aircraft. HunRRO Techni-
cal Report 73-8, March 1973.

Department of the Army. TF44-3602, Hawk Engagement Simulator AN/TPQ-
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*Frederickson, E. W. et al. Methods of Training for the Engagement of
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Jordan, Carroll R. Engineering Test of Redeye XM76 Training Set.
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107(31), page 8.

*Army. Army Missiles in Service and Under Development, Army, June 1973,
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INFANTRY Training (Cont'd)

Department of the Army. FM 23-16. Automatic Rifle Marksmanship.

Field Manual, 23 June 1965, with Change 1.

Department of the Army. FM 23-35. Pistol. and Revolvers. Field
Manual, 24 September 1971.

Department of the Army. FM 23-41. Submachine Guns, Caliber .45,
M3 and M3AI. Field Manual, 8 July 1957, with Change 1.

Department of the Army. FM 23-55. Browning Machineguns Caliber .30,
M1919A6 and M37. Field Manual, 29 July 1965.

Department of the Army. FM 23-65. Browning Machinegun Caliber .50 HB,
M2. Field Manual, 19 May 1972.
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INFANTRY Training (Cont'd)
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ject Schedule, 27 October 1969.
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D pa -:,-';t u: t ir~fl. 'TOE 7- 5iH. Inftin t,'_ B ,ttQ ion (MecV-n zed),
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of Organization and Equipment, 30 November 170..
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(Mechanized), Armored Division or Rifle Company, Infantry Battalion

"C>e.hanizedT, Infantry Division or Rifle Com any , InrantryBattalion
(ThcYhanized), Infantry Division (Mechanized), Separate Ariored Brigade
o Rifle Compan[, Infa:'t-y Battalion (Mechanized), Separate Infantry
Brizade (Mechanized). Table of Organization and Ejuprent, 30 November

1970, with Change 1-4.

Dpartment of the Army. TOE 7-'48d. Combat 'Suprort C-.-it-,v, InFantry
Battalion (Mechanized), Armored Division or Cowbat su]pDe-rt Company,
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ized), Separate Infantry Brigade (Mechanized). Table of Organization

and Equipment, 30 November 1970, with Changes 1-3.

Department of the Army. TOE 7-57H. Rifle Company, Inf--ntry Battalion
Airmobile Division. Table of Organization and Equipment, 31 December 1971,
with Change i.

Department of the Army. TOE 7-58H. Combat Support Comlanv ITffantrv
Battalion, Airmobile Division. Table of Organization and Equipme'nt,
31 December 1971 with Change 1.

Department of the Army. CTA 20-2. Equipment for Training Purposes.

Common Tables of Allowances, 11 July 1969.

Departnent of the Army. CTA 23. Targets and Target Equipment. Com-

mon Tables of Allowances, lb December 1969.

:2 partment of the Army. CTA 23-100-1. Ammunition, Rockets, and Mis-

* llren for Basic and Advanced Individual Trainm-b- MD. Common h]hle,
1of Allowances, i1 January 1972.

DePirtment of the Army. CTA 23-100-2. Anmunition, Rccket:, and
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INFANTRY Training (Cont'd)

*Frederickson. E. W. et al. Methods of Training for the Engagement of
Aircraft with Small Arms. HumRRO Technical Report 70-2, February 1970.
AD 703 507. (SKYFIRE).

Gereau, R. N. The One-One-Two Craze: What's a Basic Soldier Trained
in Heavy Weapons Supposed to Know? Army, February 1961, 72+.

Green, F. A. Training Can Have More Realism, Marine Corps Gazette,
October 1961, 66.

Greer, George and Benjamin W. White. Achievement in Basic Training.
Staff Memorandum, HumRRO Division No. 2, Presidio of Monterey, Cali-
fornia, 4 July 1955.-

Gschwind, Robert T. Gunners' Aiming Errors in Antitank Weapons.
Technical Memorandum 5-64, Human Engineering Laboratories, Aberdeen
Proving Ground, Maryland, 1964.

Hawmes, John A. et al. TRAINFIRE II: A New Course in Basic Technique
of Fire and Squad Tactics. HumRRO Technical Report 41, July 1957.
AD 140 445.

Hathaway, John F. The Hand-Held 81mm Mortar, Infantry, September-
October 1967, 40+.

Hope, Arthur C. Integrated Engineering and Service Test of TOW Heavy
Antitank/Assault Weapon System, Tropic Phase (U). Final Report, TOW
Report 18, Army Missile Test and Evaluation Directorate, White Sands,
New Mexico, February 1972. AD 520 211L. (CONFIDENTIAL).

HumRRO Division No. 4. Training for Small Independent Action Forces.
Program Description No. 9: Use of Individual Weapons. HumRRO By-
Product RBP-D4-71-9 (SIAF), HumRRO Division No. 4, Fort Benning,
Georgia (sponsor: Advanced Research Projects Agency), 1971.

B,-nRRO Division No. 4. Training for Small Independent Action Forces.Ficgram Descrivtion No. 10: Use of Machineguns. HumRRO By-Product

RBF-D4-71-10 (SIAF), HumRRO Division No. 4, Fort Benning, Georgia
(sponsor: Advanced Research Projects Agency), 1971.

International Defense Review. The TOW (Tube-launched, Optically-
tracked, Wire-guided) Anti-Tank Missile System, International Defense
Review, March 1970, 3, 84-87.



INFANTRY Training (Cont'd)

Kelly, Henry E. Infantry Combat Training. In }fenry E. Kelly. The
Collected Papers of COL Henry E. Kelly. Fort Benning, Georgia:
HumRRO Division No. 4, compiled 1965, reissued 1966, pp 73-77. Pub-
lished in Infantry, November-December 1962, 52(6).

Kelly, Henry E. More Battle Drill, Infantr, January-Februar-y 1972,
p 17.

McFann, Howard H. et al. TRAINFIRE I: A Niew Course in Basic Rifle
Marksmanship. HumRRO Technical Report 22, October 1955. AD 89 606.

MCIntyre, F. M. A Human Factors Engineering Eva'uation of the SS-l1
Antitank Guided Missile. Technical Nernovandum 16-60, Human Engineer-
ing Laboratories, Aberdeen Proving Ground, Marylnd, 1960.

ann, Kal G. Aggressor: A New Appraisal of an Old Enemy, Infantr!.,
July-August 1972, 42-44.

Marshall, S. L. A. Infantry Operi&tions a:,d Wea-ons Usage in Korea,
Winter of 1950-51. Operations Research Office, Johns Hopkins Uni-
versity, Chevy Chase, Maryland, 1951.

Martin, Carl. Redeye, Army Digest, June 1967, 48.

Osteen, John L., Jr. Dynamic Trainirg for Rifle Squads, Infantry,
1971, 61(6), p 32.

OlmstepA, Joseph A. The Effects of "Quick Kill" upon Trainee Con-
fidenc and Attitudes. Husn RO Technicl R ;port 68-15, D3cember 1968.
AD 66 350.

Olmtead, Joseph A. and T. 0. Jacobs. "The Effects of Changes in Trans-
ition Firing upon "Quick Kill" Proficiency. HumRRO Technical Report
69- -, July 1969. AD 692 930.

V I'. A. Report of CONARC La;-:on Visit to USASR
U.S. Army Infantry School, Fort Benning, Georgia, 6 February 1970. (FOR
OF'ICIAL USE ONLY).

"1atri7k, Burton D. Expanded Service Teat of Medium Antitank/Assault
'inapon Surface Attdck Guided Missile Svyrtev, XM 47 (DRAGON). Final

.'- -r on USAIB Project 3166, U.S. Arm-,y infantry Board, Fort Benninu,,
S" , N-vember 1972. (CONFIDENTIAL).
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INFANTRY Traiingin (Cont'd)

Platoon Tactic!; Committee, U.S. Army Infanitry School. Assault Training--
Right or Wrong? Infantry, July-August 1963, 3-6. (Advantages of the
use of live fire).

Second Infantry Division. Survey of Actual Time Individual Soldier
Participates in Training. 2d Infantry Division, Fort Benning, Georgia,
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APPENDIX A INFANTRY. BRIEF SURVEY

.45 Cal. Pistol, M1911AI

Instructional [Hours of Instruction For Each Level of Training
Method BCT AIT BUT AIM

Lecture

Conference .2

Demons trat ion .2

Practical Exercise 13.0
Peer Instruction .6

Instructor Guidance
and Critique With
Small Group

Individualized
(self paced)

Group Paced

Self Study

Guest Speaker

Case Study

Seminar

Computer Assisted

Instruction

Programmed

Instruction

Other: _ _4_

Total Hours of4
Instruction ______
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IFANTRY

.45 Cal. Pistol, MI911AM

Instructionala] Hours of Instruction Conducted With Various Media

Media BCT AXT BUT AUT

Field Trips

Training Device

Audio Tape Rcrds

Transparencies

Filmstrips

Still Pictures

lPrinted Material

Television

Motion Pictures

Actual Equipment 3.8

Instructor .2

Other

Totals 4.0

1c4



INFANTRY

.45 Cal. Pistol, M1911AI

Amount of Practice

Practical Exercises BCT AIT BUT AUT

CREW DRILL

Live Fire

Ball

Tracer

Simulated Fire

Blank

Dry Fire

INDIVIDUAL DRILL

Live Fire

Ball 50*
120**

Tracer

Simulated Fire

Blank

Dry Fire Instruction-
al Firing
.2 hrs

Rounds per trainee.

Rounds per Company.

1.05



Infantry

.45 Cal. Pistol, MI911Al

End of Course Percent of Total Evaluation
Proficiency
Measurement BCT- AIT " BUT AUT

Type of Measure

Norm Referenced
(curve)

Criterion Referencea 100%
(go/no go)

Type of Evaluation

Paper and pencil

Hands-On, Part Task 100%

Performance With
Training Devices

Crew Drill,
Gunner's Test

Integrated Test of
Terminal Per-
formance require-
ment

Qualification

l{



Infantry

.45 Cal. Pistol, MI911AI

Training
Management

Considerations BCT AIT BUT AUT

Prescribed Inst/ 1:12
Stu. Ratio

Time Period Over I day
Which Instruc-
tion Is Scheduled

Total Hours Allo- 4
cated For Course

Hours For Training 2.8

Hours For Evalua- 1.2
tion



INFANTRY

MI6AI Rifle

Instructional Hours of Instruction For Each Level of Training

Method BCT AliT BUT A UT

Lecture

Conference 2.6 .2

Demonstration 6.5 3.5

Practical Exercise 35.5 10.4 72 FTX

Peer Instruction 4.5 9.3

Instructor Guidance
and Critique With
Small Group

Individualized

(self paced)

Group Paced

Self St dy

Gu.st Speaker

Case Study

Seminar

Computer Assisted
Instruction

Programmed
Instruction

Other: Hands-On 27.9

Total Hours of 73 WPN 23.4 WPN

Instruction 3 TAC 20.6 TAC

Depen, on local training situation.

10-



INFANTUY

MI6AI Rifle

Instructional Hours of Instruction Conducted With Various Media

Media BCT AIT but AUT

Field Trips

Training Device 4

Audio Tape Acrds

Transparencies

Filmstrips

Still Pictures

Printed Material

Television

Motion Pictures

Actual Equipment 67.5 23.2 100% 100%

Instructor 4.5 .2

Other ,,.

Totals 76 23.4
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INFANTRY

MI6AI Rifle

Amount of Practice

Practical Exercises BCT AIT BUT AUT

CREW DRILL

Live Fire
12-5.56um*

Ball 800-5.56umm**
3232-5.56M*

Tracer 740-5.56ram**
384-5.56m**

Simulated Fire 600-5.56mm**
1152-5.56M*

Blank

Dry Fire

INDIVIDUAL DRILL

Live Fire
638-5.56mnm* 650** 416****

Ball 146-5.56mm**

Tracer 10-5.56mm*
40-5.56mm**

Simuiated Fire 36-5.56mm* 1620** 468****
461-5.56mn**

Blank

Dry Fire Instruction
al Firing
6 hrs

*Rou.ids peL Trainee.
'j- 4 per Company.

* .'n p,!r -;quad.

***, ,una per Battalion.

Ilu



Infantry

MI6AI Rifle

End of Course Percent of Total Evaluation
Proficiency
Measurement BCT AIT - BUT AUT

Type of Measure

Norm Referenced
(curve)

Criterion Referenced 100% 100%
(go/no go)

Type of Evaluation

Paper and pencil

Hands-On, Part Task 40% 40%

Performance With
Training Devices

Crew Drill,
Gunner's Test

Integrated Test of
Terminal Per-
formance require-
ment

Qualification 60% 60%



Infantry

M16AI Rifle

End of Course Number of Test Trials or Rounds Per Trainee
Proficiency
Measurement BCT AIT - BUT AUT

Evaluation of Firing
Proficiency

Crew Performance

Live Fire

Simulated Fire

Dry Fire

Endividual Perform-
ance

Live Fire - Ball 148-5.56 -u
Tracer 4-5.56mm

Simulated Fire

Dry Fire

*Rounds per Trainee.

J. 2



Infantry

M16AI Rifle

Training
Management

Considerations BCT A T BUT AUT

Prescribed Insr/ Pd 1- 1:220 1:55
Stu. Ratio Pds 1-17,21-

23 - 1:55

Time Period Over 2 weeks 2 weeks 8 days
Which Instruc-
tion Is Scheduled

Total Hours Allo- 76 23.4 98

cated For Course

Hours For Training 65 22.4 72

Hours For Evalua- 11 1.0 26
tion

Costs Per Mile For Moving Personnel
.Transportation and Maintenance To and From Range Area

44 passenger bus $.15 per mile $ .75

each - 5 required

5-ton tractor and passenger $ .99
van $.33 each - 3 required

2 -ton truck (33 passenger) $ 1.12

$.16 each - 7 required



I NFAN' RY

M203 Grenade Launcher

iurs of In ;tructioi For Eaich Level of Training
11s, ru..t iOllXI

L__ho ____ BCT AIT BUT AUT

Lect ure

Co:ferviicc

Demon t itii

P Pra c t cal L XL'su 1 3 7 2F *lr

Poor Tri-w-I ~-. .

Se iv ~Iu~i

S (el l'

Olier -



INFANTRY

M203 Grenade Launcher

Instructional Hours of Instruction Conducted With Various Media
Media BCT AIT BUT AUT

Field Trips

Training Device

Audio Tape Rcrds

Transparencies

Filmstrips

Still Pictures .7 .2

Printed Material

Television

Motion Pictures

Actual Equipment 2.7 3.7

Instructor .6 .1

Other

Totals 4.0 4.0



INFANTRY

M203 Crewlvde Launcher

_____ _____ A.OMIL of Practice

Practical Exercises BCT All BUT AUT

CREW DRILL

Live Fire

Ball

Tracer

S-MUiaued Fir:

Blank

Dry Pire

Na I VIDUAL ULl.

** 40**

al I ~ring
3 lhus



Infantry

M203 Grenade Launcher

End of Course Percent of Total Evaluation
Proficiency
Measurement BCT AIT BUT AUT

Type of Measure

Norm Referenced
(curve)

Criterion Referenced 100% 100%
(go/no go)

Type of Evaluation

Paper and pencil

Hands-On, Part Task 100%

Performance With
Training Devices

Crew Drill,
Gunner's Test

Integrated Test of 40%
Terminal Per-
formance require-
ment

Qualification 60%

U17



Infantry

M203 Grenade Launcher

End ofCui- Number of Test Trials or Rounds Per Trainee
Prof, ciency
Measun-cment___ B BC A BUT f AU

Prof icit.11ny

Dry Fire

I P

Simaiated "ire

Dr-y F irL

_______ C-,m w~1 __ _ - _ _ _ _ _



Infantry

M203 Grenade Launcher

Training
Hanagement

Considerations BCT AIT BUT AUT

Prescribed Inst/ 1 hr- 1:220 1:55
Stu. Ratio I hr- 1:30

2 hrs- 1:110

Time Period Over 1 day I day
Which Instruc-
tion Is Scheduled

Total Hours Allo- 4 4
cated For. Course

Hours For Training 3.2 2

Hours For Evalua- .8 2

tion

U9.



INFANTRY

M60 Mach inegun

Instructional Hours of Instruction For Each Level of Training

Method BCT AIT BUT AUT

Lecture

Conference .6 .9

Demonstration .4 5.6

Practical Exercise 1 22 72 FTX 100%

Peer Instruct .,ii 1.5 3.5

Inst. tor :, d.,"e
and -riu ique with
Smdli cr)i.

Individualized
(self pa.ced)

Group Paced

Self SLI'dy

Guest Spi!. !r

Ca, Stidy

St-ninar

Ccimputer Assisted
'n:trti Lion

T -,ammed

Ll,,t U4.

Sdand --On 2.5

7o ai ,r o 0. I o 32

mVnq 7uction_ ._1 I _

i 2')

%.4
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Infantry

M60 Machinegun

End of Course Percent of Total Evaluation
Proficiency
Measurement BCT• AIT BUT AUT

Type of Measure

Norm Referenced(curve)

Criterion Referenced 100% 100%
(go/no go)

Type of Evaluation

Paper and pencil

Hands-On, Part Task 100% 60%

Performance With
Training Devices

Crew Drill,
Gunner's Test

Integrated Test of
Terminal Per-
formance require-
ment

Qualification 1 40% 1 1

12-



Infantry

K60 Machinegun

End of CourseProficiency Number of Test Trials or Rounds Per TraineeMeasurement 
BCT AIT BUT AUT

Evaluation of Firing

Proficiency

Crew Performance

Live Fire-Ball

SImulated Fire

Dry Fire

ndividual Perfor.
ance

Live Fire 
186* 650** 450****

Simulated Fire 138*(B lank)

Dry Fire 2200** 2000****

*Rounlds per 'ritee.
**Rounds per Company.

*"**Rounds per Battalion.



INFANTRY

M60 Machinegun

Instructional Hours of Instruction Conducted With Various Media

Media BCT AIT BUT AUT

Field Trips

Training Device

Audio Tape Rcrds

Transparencies

Filmstrips

Still Pictures .4 .2

Printed Material

Television

Motion Pictures

Actual Equipment 5 31.1 100% 100%

Instructor .6 .7

Other

Totals 6 32
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INFANTRY

M60 Machinegun

Amount of Practice

Practical Exercises BCT AIT BUT AUT

CREW DRILL

.ive Fire
140-MLB*

Ball 100-MLB**

398-MLB-TR- 1

Tracer 100-MLB-TR4-

4550-MLB-TR*

Simulated Fire

Blank

Dry Fire

iNDIVIDUAL DRILL

Live Fire

B. i 1 600**

Tractr

Simulated Fire

Blank

Dry Firt Instruction-
al Firing

I hr

" , , r rainee.



Infantry

M60 Machinegun

End of Course Percent of Total Evaluation
Proficiency
Measurement BCT AIT BUT AUT

Type of Measure

Norm Referenced
(curve)

Criterion Referenced 100% 100%
(go/no go)

Type of Evaluation

Paper and pencil

Hands-On, Part Task 100% 60%

Performance With
Training Devices

Crew Drill,
Gunner's Test

Integrated Test of
Terminal Per-
formance require-
ment

Qualification 40% __

123



Infantry

M60 Machinegun

End of Course Number of Test Trials or Rounds Per Trainee
Proficiencyi

Measurement BCT AIT { BUT AUT

Evaluation of Firing
Proficiency

Crew Performance

Live Fire-Ball

Simulated Fire

Dry Fire

ndividual ?erform-
ance

Live Fire 186* 650** 450****
I 138*

Simulated Fire
(Blank) 2200** 200C***

Dry Fire

*Rounds per Trainee.

**Rounds per Company.
****Rounds per Battalion.



Infantry

M60 Machinegun

Training
Management

Considerations 3CT AIT BUT AUT

Prescribed Inst/ I hr- 1:75 1:55

Stu. Ratio 5 hrs- 1:55

Time Period Over I Day 2 weeks 3 days
Which Instruc-
tion Is Scheduled

Total Hours Allo- 6 32
cated For Course

Hours For Training 4.5 23.2 72

Hours For Evalua- 1.5 8.8 26
tion

1 11 1 , i li i ] I il I I I



INFANTRY

.50 Cal. Machinegun

Instructional Hours of Instruction For Each Level of Training

Method BCT AIT BUT AUT

Lecture

C,,iference 3

ennst ration 1.2

i ractical nxercise 4.5

,'er Inr-truction

1 ictor Guidance

Aii Critique Wit

Ind v kduai Li ZC
(self paced)

uroup Paced

5.,, Study

.t ) ea k r

(:A,.(' ;udy

t'., :,, iste

1", . t I oil

IS rucl jr(

7q

hours of 7

L_ t lp3 ruc io-



INYANTRf

.50 Cal. Machinegun

Instructional Hours of Instruction Conducted With Various Media

Media BCT AIT SUT AUT

Field Trips

Training Device

Audio Tape Rcrds

Transparencies

Filmstrips

Still Pictures .2

Printed Material

Television

Motion Pictures

Actual Equipment 5.3

Instructor .5

Other

Totals 6.0



INFANTRY

.50 Cal. Machinegun

Amount of Practice

Practical Exercises BCT AIT BUT AUT

CREW DRILL

Live Fire

106- 50 Ca1.'

Ball TR4-1 MLB
a00-. 50 Cal*I'

TR MLB

Tracer

Simulated Fire

Blank

Dry Fire !Instruction-

al Firing
I hr

IN)IVIDUiA' DRILL

Live. . e

Bail

r. cer

Sim, lated Fir,?

Blank

D;y 'ire

'Ro nds per Trainee.
**Re ius );.i: Company.



Infantry

.50 Cal. Machinegun

End of Course Percent of Total Evaluation

Proficiency
Measurement BCT" AIT BUT AUT

Type of Measure I
Norm Referenced

(curve)

Criterion Reference 100%

(go/no go)

Type of Evaluation

Paper and pencil

Hands-On, Part Task 100%

Performance With
Training Devices

Crew Drill,
Gunner's Test

Integrated Test of
Terminal Per-

formance require-
m enti

Qualification .. _ _

129



Infantry

.50 Cal. Machinegun

Training 1

Management
Considerations BCT AIT BUT AUT

Prescribed Inst/ 1:55 -0

Stu. Ratio

Time Period Over 2 days

Which Instruc-
tion Is Scheduled

Total Hours Allo- 7

cated For Course

Hours For Training 6

Hours For Evalua- I

tion



INFATkY

81mu Mortar

Hours of Instruction For'Each Level of TrainingInstructional-

Method BCT AIT BUT AUT

Lecture

Conference 3.2

Demonstration 13.6

Practical Exercise 21.2 72 FTX *

Peer Instruction 63

Instructor Guidance
and Critique With
Small Group

Individualized
(self paced)

Group Paced

Self Study

Guest Speaker

Case Study

Seminar

Compiter Assisted
Instruction

Programmed
Instruction

IIOthe.::_ I_ .

Total Hours of 108 72
Instruction I I I j

*Depends on local training situation.



INFANTRY

81mm Mortar

Instructional Hours of Instruction Conducted With Various Media

Media BCT AIT BUT AUT

Field Trips

Training Device 3

Audio Tape Rcrds

Transparencies

Filmstrips

Still Pictures 1

Printed Material

Television

1 M1otion Pictures

Actual Equipment 102.5

Instructor 1.5

Other

Totals 108

L.,



INFA TRY

81mm Mortar

Amount of Practice

Practical Exercises BCT AIT BUT ...... AUT

CREW DRILL

Live Fire

HE 10.3* 135** 24****9**

WP 9** 32** 9****

ILL 2* 32**

Simulated Fire

Blank

Dry Fire Instruction-
al Firing

35 hra

INDIVIDUAL DRILL

Live Fire

Ball

Tracer

Simulated Fire

Blank

Dry Fire

*Rounds per Trainee.
**Rounds per Company.

****Rounds per Battalion.

.05



Infantry

81sm Mortar

End of Course Percent of Total Evaluation
Proficiency

Measurement BCT AIT . BUT AUT

Type of Measure

Norm Referenced

(curve)

Criterion Referenced IOOZ 100% I 100%
(go/no go) _

Type of Evaluation

Paper and pencil

Hands On, Part Task

Performance With
Training Devices

Crew Drill, 100%
GuCiner's Test

I ntegrattd T,:;t of
Terminal Per-
form'.ance require-
mcnt

Oualiflcation

iL



Infantry

81=- Mortar

Training
Management

Considerations BCT AIT B AUT

Prescribed Inst/ 1:
Stu. Ratio

Time Period Over 3 weeks
Which Instruc-
tion Is Scheduled

Total Hours Allo- 108
cated For-Course

Hours For Training 96

Hours For Evalua- 12
t ion



INFANTRY-

4.2-Inch Mortar

Hours of Instruction For Each Level of Training_Instructional

Method BCT AIT BUT AUT

Lecture

Conference .4

Demonstration 1.3

Practical Exercise 5.8

Peer Instruction 4.5

instructor Guidance
., i Critique With
S,S,1 Group

.,ividualized

self paced)

roup Paced

Self Stuwy

,.,;L Spe.iker

C.,se Study

.(T,:)u t e r A s s is te d [

Instruct ion

mr..td
1 nst racL ,-)n

)th r:

ital Hours oi 12

list ruct i,..

'Depends on local training situation.

I!



INFANTRY

4.2-Inch Mortar

Instructional Hours of Iastruction Conducted With Various Media

Media BCT AIT BUT AUT

Field Trips

Training Device

Audio Tape Rcrds

Transparencies

Filmstrips

Still Pictures 1

Printed Material

Television

Motion Pictures

Actual Equipment 10.6 100%

instructor .4

I tl s 1

Totals ______ 12 ________

I'57



INFANTRY

4.2-Inch Mortar

Amount of Practice

Practical Exercises BCT AIT BUT AUT

CREW DRILL

2-4.2"HE*
Live Fire 25-4.2"HE** 9-WP****

a] 1

Tracer

l)-,u*i ed 'il Instruction-

1 Firing
I 3 hrs

• ' ', ,. , RILL

Fire

p,. ? rr iif e.

**, , "ids p." Company.
4
AA , iis, per Battalion.

L i



Infantry

4.2-Inch Mortar

End of Course Percent of Total Evaluation
Proficiency
Measurement BCT AIT BUT AUT

Type of Measure

Norm Referenced
(curve)

Criterion Referenced
(go/no &o)

Type of Evaluatiun

Paper and pencil

Hands On, Part Task

Performance With
Training Devices

Crew Drill,
Gunner's Test

Integrated 1'.L of 100%
Terminal P er-

formance -

ment

I Qualification

1 9



Infantry

4.2-Inch Mortar

Iraining 1
Xana ,, ment

Cons ide rat ions BCT AIT BUT AUT

Prescribed TTrStI 1:11
Stj. Ratio

p;, T, -Period Over 1 week
a itruc-

Lon :s Scheduled

Total Hours Allo- 12
:atd For Course

.. ours For Training 12

Hours For Evalua-
tion

i'

L4

A'



INFAN~TRY

90mn Recoilless Rifle

Instructional Hours of Instruction For Each Level of Training

Method BCT AIT BUT____ AUT

Lecture

Conference .8

Demonstration 2.3

Practical Exercise 8 72 FTX*

Peer Instruction 1.9

Instructor Guidance
and Critique With I
Small Group

Individualized

(self paced)

Group Paced

Self Study

Guest Speaker

Cas~e Study

Seminar

Computer Assisted
Instruction

Programmed
Instruction

Other: ________

Total Hours of 13
Instruction _____________

*Depends on local training situation.



INFANTRY

90mm Recoilless Rifle

.nstructional Hours of Instruction Conducted With Various Media

Media BCT AIT BUT AUT

ieid Trips

-- i:ing Device 5

t,, Tape Rcrds

rtansparencies

3[ ict ;res .5

Material

, ..~. Tupment 7.5 100%

_13.0



INTRY

2 90M Recoilless Rifle

__________ Amount of.Practice _______

Practical Exercises BCT AIT BUT AliT

CREW DRILL

Live Fire

B all 6*

Tracer

Simulated Fire

B lank

Dry Fire

INDIVIDUAL DRILL

Live Fire I
3-90gm ,HEAT*Ball 6-9OunHEAt*

Tracer

SiniuatedFire91-7.62*
SimuatedFire49-7 .62*

Blank(Subcaliber)
Instruct ion-
al Firing

DyFire 2 hrs

*Rounds per Trainee.
"*Rounds per Company.

***Rounds per WPN.



Infantry

')mm Recoilless Ritl

E:nd 1 Cou,'; lercveit of Total l.;va .u't il
P'rof t ciency

____ tBAIT l iT AAlrr"

Ty ,pe" o l,t l, 't

N'orm R*'Iorelt "I'

Papt-l .11 po it- 1p

I l) i * t Tas~~k

1, 11 L I I , l ic.LLp W 'i t i
V[ xx ,, xgII I h;' v i ct uu

'' L i , 40%

l l, 'l t o tl1:.

t $x I*{||{' calt x I ki-l

., ...... , .. [



I. an t. ry

)CAI flI Ccoi lSs RLi Ik'

End of Course Number of Test Trials or Rounds Per Trainee
Proficiency
Me iu rien t BCT AIT BUT AUT

Ervaluation of Firing

Proficiency

Crew Perfornance

Live Fire

Simulated Fire

Dry Fire

Individual Perform-
ance

Live Fire 84-7 .62mm*
(Qualifica-

Simulated Fire tion)

Dry Fire

*Rounds per Trainee.

Infantry

90mm Recoilless Rifle

Training I
Management

Considerations BCT AIT BUT AUT

Plrescribed Inst/ 1:12

Stu. Ratio

Time Period Over I week

Which Instruc-
tion I& Scheduled

Total Hours Allo- 13

cated For Course

Hours For Training 10.4

Hours For Evalua- 2.6
tion



iNFAN:i\Y

106mm Recoilless ,if le

Instructional Hours of Ins;tructirn Ior Each Level of Traini..

Method BCT A1T Bb72 I A"

Lecture

Conference 1.6

Demonst ration o.5

Practical Exercise 24.9 /2 rfX

Peer InsLruction 4.0

Instructot Guidance
and Critique With
Small Group

Individualized
(:elf paced)

Group Paced

Self Study

Gue;iL Speaker

Case Study

Se,:;inar

111]:, L I' U,: L 0; 1;
Cry '7 , r e

Il st. r kc t I 1 ill

wl; trLitai.'t in ng 0 .1. .i.

Do(, it'd' oil IocaI t raining sit uationn



INFANTRY

106mm Recoilless Rifle

instructional Hours of Instruction Conducted With Various Media

Media BCT AIT BUT AUT

Field Trips

Training Device 14.5

Audio Tape Rcrds

Transparencies

Filmstrips

Still Pictures .5

Printed Material

Television

Notion Pictures

Actual Equipment 22.0 100%

Instructor

Other _

Totals 37 _



INiFANTRY

106mm Recoilless Rifle

Amount of Practice _

P.ractical Exercisas BCT AIT _AU

CREW DRILL

Live Fire
2-106mm, APERS

Ball l_ 06nniCA12j 75 WPN** 8****

8_ 106mmn,lEA

Tracer 58-.50 CXl,. +

30-.50 CaL.-j

Simulated F'r 54-.30 Cal.
65-. 30 cnl.'7'l

Bla:ik A-.30 Cal.T1

(Subcaliber)

Dry lire fInstruction-
al Firing

6 hrcs

* NDIVLDU~A. DRILL

LLve Fir--

*:p[ : ( "; >. -. __)Coo.. w" Y,' /
*Spotter C ) . , "'r ,,c



Infantry

106mm Recoilless Rifle

End of Course Percent of Total Evaluation

Proficiency

Measurement BCT AIT BUT AUT

Type of Measure

Norm Referenced
(curve)

Criterion Referenced 100%
(go/no go)

Type of Evaluation

Paper and pencil

Hands-On, Part Task 40%

Performance With
Training Devices

Crew Drill,
Gunner's Test

Tntegrated Test of
Terminal Per-
formance require-

ment

Qualification 60%



Infantry

.LU.!. im Recoiless Rifle

End of Court;e Number of Test Trials or Rounds Per Trainee

Proficienc' 1
Uiisureien t BCT AIT BUT AUT

Evaluation of Firi,g

Proficiency

Cruw Perfor.1mnce

Live Fire- Ball 52-.30 Cal*

Tracer 31-.30 Cal*
36-.30 Cal**

SpoLter 17-.50 Cal*

20-.50 Cal**

ndiviuai Perform-

Live Fire

S iruiated ir to

Dry Fire

*Rounds per Train.

.,Rounds per cem-c u

Infantry

106 un Recoiles.s Rifle

K Training I
Management

Con.'; 4 eerations BCT AIT BUT AUT

Prescribed Inst/ 1:12

Stu. Ratio

Time Period Over 2 weeks

".,lich Instruc-
tion Is Scheduled

;ota.l ieur; Allo- 37

cclcd For (ourse

lhour: For Training 27

Hours For Evalua- 10

t ien



INFANTRY

K72A2, LAW

3J

Hours of Instruction For Each Level of TrainingInstructional

Method BCT AIT BUT ALrI

Lecture

Conference .2 .1

Demonstration .1

Practical Exercise .7 1.2

Peer Instruction .4 .6

Instructor Guidance
and Critique With
Small Group

Individualized
(self paced)

Group Paced

Self Study

Guest Speaker

Case Study

Seminar

Computcr Assisted
Instruction

Programmed
Instruction

Other: Hands-On 2.7 72 FTX

Total Hours of 4 2
Instruction "_ _._

151



INFANTRY

M72A2, LAW

Instructionalours of Instruction Conducted With Various Media

Media BCT AIT 1 BUT AUT

Field Trips

Training Device 1.2 .1

Audio Tape Rcrds

Transparencies

ilmstrips

Still Pictures

.':inted Material

:elevisoi,.

Motion Pictures

Actual Equipment 2.8 1.7

instructor .1

Other .1

t *
Totals 4.0 2.0 _

152



INFANTRY

M7 2A2, LAW

Amount of Practice

Practical Exercises BCT AIT BUT._ AUT

CREW DRILL

Live Fire

Ball

Tracer

Simulated Fire

Blank

Dry Fire

INDIVIDUAL DRILL

Live Fire
Ball 2-66mm,HEAT 1-66mm,HEAW

2-66=mn,HEAT

Tracer

Simulared Fire 3-35mnM73* 2-35mm*

(Subcaliber) 2-35mm**

(Subcaliber)Blank

Dry Fire Instructinn- Instruction
al Firing al Firing
.2 hrs .6 hrs

*Rounds per Trainee.

**Rounds per Company.

153



Infantry

M72A2, LAW

End of Course
Proficiency Percent of Total Evaluation

Measurement BCT AIT BUT AUT

Type of Measure

Norm Referenced
(curve)

Criterion Referenced' 100% 100%
(go/no go)

Type of Evaluation

Paper and poncil

Bands-On, PafL Task 100% 100%

Performance With
Training Devices

Crew Drill,
Cnner's Tcst

Integrated Test uf
Terminal Per-
foimance 1,qjUire-
ment

flualificatio,

I5

154



Infantry

M72A2, LAW

Training
Managemen-,

Considerations BCT AIT BUT AUT
I hr- 1:20

Prescribed Inst/ 1 hr- 1:110 1:44

Stu. Ratio 2 hrs- 1:73

Time Period Over I day I day
Which Instruc-

tion Is Scheduled

Total Hours Allo- 4 2
cated For Course

Hours For Training 3 1.6

Hours For Evalua- 1 .4
tion

155



INFANTRY

TOW

Instructional Hours of Instruction For Each Level of Training__

Method BCT -AIT BUT AlIT

Lecture

Conference 2.5

Domrons trat ion 6.5

L'ractical Exercise I19

Pcer InCiructiori 5

li,truCtor Guicance
SCriLique With

Sml Gl11;rup

(self -poced)

Si If StUdY7

Gue.xL Sj)L'aker

c:vmptiter Assisted

Instruction

Tot .i 11011:, rs Of 33
In:;t ruction_________ _________t____________ _____

156



INFANTRY

TOW

Instructional Hours of Instruction Conducted With Various Media

Media BCT AIT f BUT . AUT

Field Trips

Training Device 16

Audio Tape Rcrds

Transparencies

Filmstrips

Still Pictures 1.0

Printed Matecial

Television

%lotion Pictures

Actual Equiprent 16 100%

Instructor

Other

Cotals 33

157
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Infantry

TOW

End of Cour.;e Percent of Total Evaluation

Proficiency
Measurement BCT AIT BUT AUT

Type of Measure

Norm Referenced 100%

(curve)

Criterion Referenced
(go/no go)

Score of /0
Type of Evaluation on evaluation

Paper and pencil 5% 10%

Hands On, Part Task 20% 10%

Performance With 75% 407

Training Devices

Crew Drill, 40%

Gunner's Test

Integrated Test of
Terminil P'or-
formance require'-
ment

Qualification _

. 5J



Ilnfan L ry

T 14

End of Coure
1Prof Icirc Number of Test Trials or Ronds Per Trainee

BCT AIT KAJT AUT

Evrl1uaticn of Firing
ProfiA:ielcy

Crew Perform.ance

Live Fire

Simuilated Fire 3 hrs, X14-
70 triining

Dry Fire set

indiv Lduu Perform-
o 'nc

LivC Fire

S i t, 11tod Fire

Dry Fire

In f anI try

Trjining
oii , ,ment

Cons iote rat i ons BCT AIT BUT AUT

Prescribed Inst/ 1:35 1:4

Stu. R.tio

Time Period Over I week

hich Instruc-
tion Is Scheduled

lours A] lo- 33 16

cAtt'd For CourSO

liour!, 'or Training 28 11

i~oul;s For l~va Isal- 5

t ion



Infantry

Weapon System

Facilities and Fiscal M203
___ujprt For Trainng_ :4kiso9.. MI6A1 Rifle Grenade Launcher

Weapin Cost $8

Initial $57.00 $117.00 $89.32

Weapon or Barrel Life 5,000 10,000 1,000
In Terms of Rounds

A;-mnunition Cost Per Round $2.14 HE
$2.68 PRACTICE

Ball $.06 $.09

Tracer $.08

Blank $.06

Approxinate Sizes of
Ranges Required For
Training

Tactical Exercises 2000m x 2000m

(maneuvers)

Live Firing

Field r're 200w x 50m 200m x 300m 200m x 300m
25m Range 200m x 50m

Record Fire 500m x 300m
Night T'Ire 200m x 100m

T..rget Detection 200m x 400m
Cios, Combat 200m x 300m
Snuad Tactics 1000m X 500m

Number of Support Per-
,',mc1 Required For
Li c Firing

Direct

Target Acquisition

Communication

Indir'ct

Ran~g Support

1-4 LL



Infantry

Facilities and Fiscal Weapon System
Support For Training M60 .50 Cal

•Weapon Cost

Initial $708.00 $1,026.00

Weapon or Barrel Life 20,000 5,000
In Terms of Rounds

Ammunition Cost Per Round $.39-.50 Cal. TR4-1

Ball .22

Tracer .11

Blank .08

Approximate Sizes of
Ranges Required
For Training

Tactical Exercises

(maneuvers)

Live Firing

Field Fire lO00m x lOOm il00m xl000m

10m Range 200m x 50m

Ma Transition Range 750m x 800m

DayDefensive Fld 1100M x 1000m

Preidtcrmined Fire 44 0m x 550m
R~ange

Assault Fire 150r x 200m

of Support Per-
,;onnel Required For
Live Firing

DIrcct

ge t Acquisition

Co-murnication

indirct

Range Support

_ CI_,_ Ial



Infantry

Facilities aad Fiscal Weapon System

Support For Training 81mm 4.2 Inch

Weaon Cost

Initial $2,333.00 $5,212.00

Weapon or Barrel Life
In Terms of Rounds

V:nunition Cost Per Round $20.59-81m n, HE $32.19-4.2" HE
$21. 20-81mm,WP $40.53-4.2" WP

$27.66-81mm,ILLUM
$21.77-81mm,TP

Tracer

Blank

Approiate Sizes of
Ri.ge , Requi red
Fo.r Traibling

Tactical Exercises
(maneuvers)

Live Firing

Field Fire 6000m x 300m(approx) 6000m x 3000m (approx)

23r Range

Record Fire

Nizht Fire

C.c)L, Comb a &

:':. rofl Support Per-
Re,?quired For

Livc !iring
Dtrct

Torget Acquisition

-mmunicatin I

S r~u i vi , rt-dir Act

I-- 'diCAI 1. __ _ _ 1



Infantry

Facilities and Fiscal
Support For Training 90mm 106mm

Weapon Cost

Initial $2,758.00 $7,933.00

Weapon or Barrel Life 2000 2500
In Terms Of Rounds

Ammunition Cost Per Round $40.48-90mm, HEAT

Ball $.07 , -3Iq al . ,

Spotter $1.02, .50 Cal.

Tracer .I1-7.62mm $ .12, .30 Cal.

hEAT $63.11, 106nmm

A2LRS $333.00, 10 6m

ILI[;M $27.b6, 81mm

Aoproxiraate S4zcs of
Ranges Required
For Traini ,

Tactical L ercises
(maneuvrs)

Live Firing

Field Fire 600m x 200m 1200m x 1000m

1000-Inch Range 200m x 100m

Training Field 200m x 20 0m

Night Fire

Target

Close Combat

'Nurker of Support Per-
sonnel Requiired For
Live Frinp,

Direct
Target %,-quisition

Cor kmnication 2

Rarge Support

lHe1i cal I__ _



Infantry

Facilities and Fiscal Weapon S-stem
Su ,ort For Training M72A2 TOW

Weapon Cost

Initial $39.11 $37,000.00

Wcapon or Barrel Life Indefinite
In Terms of Rounds

',:>.unition Cost Per Round $4 8.52-66m, HEAT $6,555 HEAT
$ 6.99-35mm, SUB-CAL. $7,217 PRACTICE

Ball

Tracer

B 1ank

Appoxiiate Sizes of
R1lnges Required
F, 'r Training

Cun Drills 200m x 500m

Live Firing

Field Fire 200m x 30 0m

25m Range

Record Fire

[ _Fire

.>'arget

r of Support Per-

sniitel Required For
I Liic Firing4.

Di.rect

Target Acquisition

Communlcation

Indiret

Mijea I Spport

Me, dicalI



Infantry

Army Training Test - Unit Training

Percent of Total Evaluation

Proficiency M203
Measurement .45 Pistol M16A1 Rifle Grenade Launcher

Type of Measure

Norm Referenced

Criterion 100%

Referenced

Evaluation of Number of Test Trials or Rounds Per Trainee

Firing Profi- 1 .P o .Ri 1203
ciency 1 .45 Pistol M16AI Rifle Grenade Launcher

Crew Performance

Live Fire

Simulated Fire

Dry Fire

Individual Per-
formance

Live Fire-Ball 40/WPN(Company 44**
Exercise)

Simulated Fire- 18*
blnk 120/WPN(Company

Dry Fire Exercise)

*Rounds per Trainee.

**Rounds per Company.



Infantry

Army Training Test - Unit Training

Prof ic~c.icy Percent of Total Evaluation

1Kasurement M60 .50 Cal 81mm f 4.2 Inch

Type of Measure

Norm Referenced

Criterion 100% 100% 100%
Referenced

Evaluation Pof Number of Test Trials or Rounds Per Trainee
tiring Profi-
ci ncy M60 .50 Cal I 81mm' 4.2 Inch

Crew Performance
8HE***:

Live Fire 500* 3 Wp**- HE**
18 HE** 3 WP*,**8 WP**

Sinulated Fire 500*

Dry Fire

1ndividual Per-

formance

Live Fire 500*

Simulated Fire 400*

Diry Fire

",t :- per Tratnee.
A L:),: , per Company.

*1.1k1ounds p:r Battalion.!A
I -



Infantry

Army Training Test - Unit Training

Profircicy Percent of Total Evaluaition _______

'Meas uromon t 9Onrn' 106mm YN72A2 TOW

Type Of X,"0aSUre

L'orm Referenced

Criterion 100% 100%
Refertenced

LvaluaL -on (if
Firing Profi- Number of Test Trials or Rounds Per Trainee
cienacy 90mm 106mm r N72A2 TOW--

Crew: Prforma-nce

Live Fire-Tracer 2* **

Simulated Fire

Dry Fire

liiaividuoal Per-
ormance

Live Fir2

Sinuinted Fire

) ry Fi r,

*Rounds per Trainee.
-*xRour~ds per Battalion.



Infantry

Ow-,.atio: :,-K kdineas Training Test - Unit "i riw,

Percent of Total Evaluation

Prk. fici ncy 20 -.

, Masuremet .45 Pistol MI6AI Rifle Grenade Laun-ior

T:ype of Measure

Norm Referenced

Criterion
Referenced

Evaluation of Number of Test Trials or Rounds Per Traineat

Firing Profi- M203
ciency .45 Pistol MI6AI Rifle Grenade Lauhcher

Grew Performance

Live Fire-Ball 300*****

Tracer 200*****
Simulated Fire-

Blank 225*****

Dry Fire

Individual Per-
forriance

Live Fire- Ball 15 HE*****
15 PRAC*****

Sinulated Fire

Dry Fire j

Rounds per Weapon.



Infantry

Operational Readiness Training Test - Unit Training

Proficiency Percent of Total Evaluation

"leasurement M60 .50 Cal 81rm 4.2 Inch

Type of Measure

Norm Referenced

Critcrion
Referenced

Evaluation ofFiring Pro .f i- Nuber of Test Trials or Rounds Per Trainee

ciency M60 .50 Cal 8 1mm 4.2 Inch

Crew Per ornance

Live Fire 3200*** 80 E**** 78 E***
4,' 1TLU[NT 12 ILtl V*

Sii,.ulated Fire

Dry Ftre

Individe,val Per-fomn l

f o rmanc e

Live 17A're

Simulated Fire

Dry Fire

A**i*,Rourdz per Weapon.



[nf..nt ry

Cj k, -Lic:1a't Readlnvss Training Test - Unit Training

I-(,: Percent of Total Evaluation

"_________um 9 . 106t.m M72A2 T

Pype of Measure

Norm Referenced r
Criterion

Referenced

Evaluation ofFiring Profi- Number of Test Trials or Rounds Per Traince

ciency 9Opm 106mm M72A2 TOW

-z'.i Performance
Live rir. 24 HEAT 3 HEAT*****

I APERS I APEPS*****
St i viI ted Fire

Dry Fire

1-:dividual Per-
f o rrmnce

Live Fire

S i:;ailated Fire

'Dry Fire -

*cr Weapon.
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Percentage of Total Firing
Practice for the Weapon
Conducted with the
Following:

Training Device 6% V.

Live Firing 40%

Dry Firing 54%

Other

Training Device Costs

Cost o1 Each Device I.

Number of Devicos
Required per Course

Expected Life of
Device

Maintenance Costs Per
Year

Cost Per Round (Where
Appropriate)

__ _ _ ._ __ _ _ _ _ _



DKSPR'i¢ OF "T3KT: DEVICE FOR THE

O i,n:: i i', . , , , M /72A2 LA W

Level of ra:iCirg T

Title and -o-1en9t0re rK.,9O Subcaliber Tube

of Training- Device

DescriptiOn of" lOi', Xt.1190 is placed inside an ex

Training Device ,-:,ccJ LAW rou:J. It is designed to
lire the X173 35,m subcaliber round.

thte X173 1,; detonated by percussion

1t point of lapact. The primer cap

lind primer train on the subcaliber

Foulnd are similar to those employed

On ;he standard LAW.

Course of 1n:,truc 1'ii 2l-I 1, ,ale Military 1'ersonnel

Utilizini Train ing ithoi:t prior service

Device

Title Basic Combat Training

T kotil C iCouV'Ce liours - 360

of ioul.,; LAW Training Hours - 4

Tranii:Device

cc

;tiiil I v f vi szco di

Total~!"Iclie device.i..i&).A~;:'

Phi'7e, iPat'c,., or , ,Sa~~
.,Bloe', of n'o~ a. o' 2i'. , S tit inn 2

* B~it.ict [)rV:; ' I , t - -,

Skill:., iarn ti ... :,I,,i; , l .. .. : i,: y .o ~ ~i g t r- ta

} l. t~t!.,,::, ,;" ' ,; ",,' t~ o,, k" ':V il ; . l ,'. r O~i th'-ec" pos;i -

Proce ucc.p. ,.: ,,,i ',. :n !h,- oal iht It firing candi-
u th "irain i,,; K-,v aI:,., a a bo lb t 1:



Percentage of Total Firing

Practice for the Weapon
Conducited with the
Following:

Training Device 40%

Live Firing

Dry Firing 60%

Other

Training Device Costs

Cost o-f'Each Device I
Number rf Devices

Required per Course

Expected Life of
Device

Maintenance Costs Per
Year I

Cost Per Round (Where
App rapriate)



£,Z-SURik27LI1 2- x:LING D '-Vkc.- 7OR THE~

66rnni 1'1'-T Rocket , M72A2 LAW

Level of Training AlT

Title~ and N; C.Lr XIOSubrcaliber 'Yuloe
of Trainiagtjviu

Description oi The ') 1S9 )Ispacod inside an c-.
Training DL-vico L ntd I.Yi Le~d t is designedt

GLLC 7 ' :2:3 35min aubcalil,er round.'
X1173 is detonated by percussion'

11it point 0f L:;X pct. 71he nrtn'.r cap 4
imep~~r tLrain on the s ubcaliber

rord a'r(e !siilar tt, th'o-Sfi er'pioyed
on the' sta'n~rd LAW.

Coxrof 1--rCi.1 -- - - 'IL LY 1UT-

D)eviC2 
r

Tritle Ligjht Weapons Crewman NO1SI 1310

Total N~> Ccour2eL icurs - 332
olP-~ LAW Training hours -2

Tre inii, Th)v.Lcc

Ileriokl 2

Skills, lntje l ~Il agt

1'1 Le~: v iv ce r. P (1 sn ~ i- tvca iis~

with Traje in' Dvii



Percentage of Total Firing
Practice for the Weapon

Conducted with the

Training Device 70%

Live Firing 30%

Dry Firing

Other

Training Device Costs

Cost of Each Device

Number of Devices
Required per Course

Expected Life of
Device

Maintenance Costs Per
Year

Cost Per Round (Where
Appropriate)



D5SCK'J?7ON 0? TiNiN DEVICE FOR THE

901jm Recoilless Rifle

Level of T.rainiag&l

Title and Nome.,!nclature P!4,Ai 7.62 Subcaliber Gun

of Training Device

Description of The ,'49Al consists of a long cylin-

Training Device drical sleeve, a barrel, bushing,
locknut, firing pin, and attaching

hardware. The barrel has holes in

it permitting the cartridge case to
be blown ow . The 7.62 trojectory
is about the same as the 90mm

rowud.

Course of in:;trtiction t
Utilizing Training
Device

Title Direct Fire Crewran MOS 1il0

Total Nutiber Course Iours - 335

of ilouls 190m RCLR Training Hrs. - 13

11oura; U: , i 4 fo :
Training h,-"vice

Total 0j;ost o3 iiie
Ec ch Tr Lin:e i..S

Ic; Devic i

,Par i,, on lPeri ds3,5,and6

Block of Course

Skills, Tuct ion::, DL si. ia p,-vden pra,'. ice in laying e~nd

t Proceiss; s, or Coop ot-, .i ua..l , iin the 9OrsJ RCLR at various

Procedures Practiced - of targets. The blast effect

with Tr-tining ;1ouice ft oes ia barrel gives training

ts aspect of fi.ring.



Percentage of Total Firing
Practice for the Weapon
Conciucted withi the
Following:

Training Device 67%

Live Firing 11%

Dry Firing 22%

Other_________________________ __

Training Device Costs

Cost of Each Device

Number of Devices
Required per Course

Expected Life of

Device

Maintenance Costs Per
Year

Cost Per Round (Where
Appropriate)



D*. j 1) DLVC -: FOiR TiiE

Level T i Ta i: T_______________

Titl and *1c*.c c1.~ !

ut e ad Naclcit~U.N11V Cal, ier Subcaliber riev~cc

of Ti1ai-aing D2vice t r Ci 'CLR

i'srailin Deic 11 u.ir -c-ists of a 106T
r jingDov c !L',t t rd, c;... wi thOout prujectile

lha mo,1 fied . 30 calibuer macli-i
I. n iar 1e LGa breect, assembly in-

scartcd d ' ca'lw~r .30
bar ct-I has , (i a III it- to c LC

Lii ;~uzlevclocity and prodluce
blast 1 ik- clhe 166 RCLR. 7ne sub-
caliber rouamd is inserted and ex.-

-ircted bw; li,-:-d. The device is 2 ft

Couloe n f intmil.~ jst rv A

Utiiing cwLgj

Title ~1I)i rect Fire Crwta, S 11010

Tots *v v (r~c ~ou~ -335

of Ii I ~~r RCLR 'rain ing Hrs - 37

,XflCo *. eo s;c diifo 15

~ a 6 Houcrs

PLi':; 6, ,9,10, 11, 12 , ind 1/4

Sk I 1" 1-
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Percentage of Total Firing
Practice for the Weapon
Conducted with the
Following:

Training Device 55%

Live Firing 8%

Dry Firing 37%

Other

Training Device Costs

Cost of'Each Device

Number of Devices
Required perCourse

Expected Life of
Device

Maintenance Costs Per
Year

Cost Per Round (Where
Appropriate)

_______________........_____ _________________n __ ___________________________________- I i -



Ti tLu aaid NMowP(. ecitere- XM>'0 TOW Traininag Sit
ol T'raini tt,; Device

Poe ip L iOLI Of! T11L tra ining setL ConISL6st, of a'!:1
Traiini-ng DeeStrLICtor ConIsole, a tre e l

StrCictOr., Set hIs a mToili 2

bi ii Ly to v l-aLeL the I-eli sc car:
tracking% pen ormnallu of tire- TOW

gulnner. ThLe tar.,etC ,,olrrCtueud

-n iaf rared be 121 1i rOW 141 1 Ch Lt' L

trackias tieo ulrur~~ iie p*s-0k-

tring a rrs itfot iaa ttisk- lyo-

the T014 gnnr- 'hln i: i le ra

Lation is L1he SAdiLtU5 1 -hii

and weight as the Lact LestL TOW.,

Cour se of Ins trUc Lion Follow- on Lrz iitlo~g onl TM. lort; '

Lt ilizitig Training Led linntr\, All' Dirct Ii r Ge'>.i
De v ice COSLllx

Title TOW Gunner NOS IL It:;

Total INumber
of Hours,

Number of Instructinnal

Hours Schodu led f )r
Training Device

Tota i Anoint of Time
Fai , 'I ra ieee Usger § hones as guMiner, Le~l, Pt; :~qbiii

Dev ire recil!a ill i g Lim"e
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c ki .II C o L- Ger ,;e
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Percentage of Total Firing
•-ractice for the Weapon
Conducted with the
Following:

Training Device 64%

Live Firing 1% (l live round)

Dry Firing 35%

Other

Training Device Costs

Cost of Each Device

Number of Devices
Required per Course

Expected Life of
Device

Maintenance Costs Per

Year

Cost Per Round (Where
Appropriate)



APPENDIX B INFANTRY

DESCRIPTION OF WEAPONS TRAINING FOR THE 81=n

MORTAR AND HEAVY ANTITANK WEAPON, TOW

INTRODUCTION

nm 10 MORf AR

Description of Weapon System. The 81m= mortar is a smooth bore,

muzzle loaded, high angle of fire weapon. The weapon components con-

sist of a cannon, bipod mount, and a baseplate. The cannon consJsts

of a barrel, mount attachment ring and a spherical projection for

attachment to the baseplate. The firing pin is located in the spher-

ical projection and can be removed by removal o, a base plug.

The bipod mount consists of the bipod legs, clamping collar for

the cannon, and an elevating and traversing mechanism. It provi6es

the movable support for the weapon aqd contains shock absorbers ro

absorb recoil when the weapon is fired.

The baseplate is of one-piece construction. It supports the

base of the cannon for firing and absorbs recoil.

The mortar uses five types of ammunition:

1. High Explosive (HE), for use against personnel.

2. White Phosphorus (WP), for signaling, screening, incen-

diary, and casualty producing.

3. Illuminating (ILL), for battlefield illumination and

signaling during darkness and periods of poor visibility.

4. Training Practice (TP), for training use only.

5. An inert Training Cartridge for training in loading and

firing.

The maximum effective range of the weapon is 4700 meterr. The

system weight is approximately 95 lbs. and it is crew-servcd by a

crew of five men. The mortar is laved and fired using tht M53 or

M34A2 sight unit which attaches to the bipod by means of a dove

JiijrGzi)11%i 1.t LA'd - Vj1 ~



tail slot. A brsvzide'VICe X4) tor cali-zr 4 rn oif deflLction

nnc elvatc.:u~e o:*rta ~r p. hewc,;s.oo- i initially

Vc~stti"red Xaa : 2 co!czpass or an ML,2 aiming ci rcle±. Additional

eqllin)Me I inl1udest- Li*'.1f- St~lei for sighting the wc'apoal and a night-

sighftrI7 kit L,', U!- i:irin,' It gt

Tact ic-.l > isir-cicai mission of ti 8lrm-i mortar is

to , i arovidt h CI ant 111 aO-LIuous lad trcct fire suo.r )rc to the Infantry

unit - in th-~ .): ,:1 8Ii 1111 1a i-res p i-c pnra or,' f Ires ,and

i ;in t~;Ort L( t i.ch co:.a er.i n tie d feseit pro-

vliS f'res oi le- ne targ~ets inl su.pport of the CO?; fires within

th ! battle area; cie) ; doens lye fi-en ; and fiial protective fires.

H tis',tn,' anril -rics'y[ie a be fired.

Cur rent Ary( 1i a FWaasand Personnel. ?It 81-,=

Lr~ s currentlv, a-, ;i .d to thec wte,.-ons p~u~aof the. In i mtry

c m z:w Oeoeapon iinr ic t- 'Inch of the tlhrz> 81-I -i L,

T:1;'s . "U Lh .; at Co":> ovj-d (" a Squad Ie:& er

§~~~~ to tar unorI-,t an t r i handier, and second a:- unilt to
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It-, activities;. The i:: i mltst: mrtar whlen firini, and
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loadi; 'ho ii-§ tl.,_ . g ia.r inl shift ii;, wihen large de-
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In selecting the firing position, the section leader concur-

rently considers a position that affords the following: (1)

maximum coverage for the company area. (2) cover and concealment,

(3) mask and overhead clearance, (4) dispersion between squads,

* (5) firm ground and access roads, and (6) security.

The mortar section is employed in one of three roles; general

support, direct support, and attached.

In the general support role, the mortar section provides

support to all or a major portion of the company. The company

commander designates.priority of fires, and controls the section

through the platoon leader.

In the direct support role, the mortar section's prinary

responsibility is delivering fires in support of one of the assigned

platoons. Direct support is seldom employed at rifle company level,

and attachment is avoided when possible.

As an attached unit, control of the mortar section is passed

from the parent unit to the unit receiving the attachment. The

receiving unit commander then utilizes the section in the general

support role or direct support role, as he sees fit.

HEAVY AN~TITAN~K WEAPON (TOW)

Description of Weapon System. The TOW weapon system is a crew-

portable ground and vehicle-mounted heavy antitank weapon. It

consists of a launcher containing five basic components; the tripod,

rissile guidance set, traversing unit, optical sight, and launch

tube. The system has internal tracking and missile control capa-

bilitie3. The missile is tUb&L-launched, optically-tracked, wire-

command link guided, and is issued encased in a launch container

* ~ which becomes part of the launch tube when fired. The system can

be employed in all weather conditions, and under any condition that

permits the gunner to see his target through the optical sight. The

missile can be launched from a ground mount (tripod-mounted) or from



a vehicle mount which has been adapted to three standard Army

vehicles: the K113 Armored Personnel Carrier (APC), the M151AI

1/4 ton truck, and the M274 1/2 ton Weapons Carrier (Mule).

The TOW is primarily an antitank weapon designed to provide

long range engagement of all known armored vehicles; however,

it also provides a long range assault capability against heavily

fortified bunkers, and gun emplacements. The maximum effective

range of the TOW is 3000 meters.

Tactical Mission. The tactical mission of the TOW weapon

system is to provide'Infantry units with a long range, mobile,

and accurate anti-armor capability. The TOW can also be used in

a support role as a direct fire weapon against bunkers, gun em-

placc.ents, and fortified positions when required.

Current Army Organization of Weapons and Personnel. The TOW

weapon system is currently located in the battalion antitank platoon

and the Infantry Rifle Company. There are 12 in each Airborne

Infantry battalion and 18 in all other Infantry battalions. Each

rifle company has three weapons with the remainder located in the

battalion antitank platoon.

The TOW crew-contains four men; a squaa leader, a gunner, an

assistant gunner, and a driver/ammunition bearer.

The squad leader controls the actions of his elements to ac-

complish the assigned mission, lie observes, acquires targets, and

contro13 the employment of the weapon.

The gunner engages the target by firing and guiding the missile

to the target, using the optical sight.

The assistant gunner loads and assists the gunner In making

major shifts of the weapon.

The driver/ammunition bearer is responsible for the assigned

vehicla, and the resupply of ammunition to the TOW.



Tactical Finployent. There are three primary methods of

employing the TOW antitank weapon in the Infantry battalion:

general support, direct support and attached.

In the general support mission, the commander retains control

over his weapons and makes their fires available on call to any

subordinate unit. The battalion antitank platoon is the general

support element. Under certain circumstances, the battalion

commander may combine the TOW sections of the rifle companies

and utilize them in general support of the battalion. Weapons

held in general suppQrt are assigned sectors of fire within the

battalion area. Similarly, the comspany commander may employ his

TOW weapons in general support of his company or he may attach

weavons to his rifle platoons or provide direct support to one or

more platoons in the scheme of maneuver.

In the defense, the weapons of the battalion antitank platoon

are generally employed throughout the battalion area under the

control of the battalion commander, along the most likely avenues

of enemy armor into the battalion position. Likewise, the rifle

company commander emnploys his organic TOW along the most likely

armor approaches into the company area. TOW weapons may be in-

cluded in the combat outpost forward of the main battle elements

to take advantage of their long range capability. However, fields

of fire and terrain will influence the positioning of the heavy

antitank weapons to take maximum advantage of their long range

capabilities against enemy armor.

In the attack, the TOW will usually accompany the assaulting

elements of mounted Infantry and will remain on commanding terrain

in an over-watch position during dismounted operations.

TRAINING CONTENT

Task Analysis Procedures. The current procedure being used to

conduct a tauk analysis for new or improved weapon systens follco.s



a chronological path of development. A requirement document,

variously called in recent years a Qualitative Material Requirement

(Q'fCt), Material Need (MN), or Required Operational Capability (ROC),

is vritten which establishes the physical and performance require-

ments desired in the system. From this requirement document, a

development program is established which will provide a system

possessing all or most of the physical and performance character-

istics. The weapon developer provides a preliminary operating and

maintenance manual (P,0M) when the system is delivered for test.

This POMM serves as the initial operators manual and is later re-

vised as the Field Manual (FM) and/or the Technical Manual (TM).

The POwX contains procedures for training developed by the contractor

which serve as the basis for the initial training program. Early

tests Pt the Service School and the developmental tests provide

experience on which to base the development of the initial training

program. If the new weapon is an improved version of an existing

system, the existing training program is usually modified to accommo-

date the peculiarities of the new system.

In the case of new weapon systems, the initial training program

is developed by experienced personnel using the operational and

training data obtained from tests. This data is obtained by obser-

vation, trial usage of the weapon, questionnaires to test personnel,

individual interview, consultation with the contractor, conference

and conittee action, and the application of tra'ning experience

with military judgment.

81mm Mortar. The 81mm mortar has been in existence since before

World War Ii. An earlier version of the present system was extensively

used in World War II and the present system was introduce4 in the

e:i ly 1950's. The present system is the reiult of an evolutionary

process of product imorovoments ii the cuoaponents of the system.



Each new or improved component has resulted in an operational im-

provement and has necessitated a change in the training program.

It is not kncwn what procedures were originally used to develop

the training program for mortars because of their long standing

use by Armed Forces around the world.

It is, however, the concensus of opinion among personnel

currently serving at the U.S. Army Infantry School (USAIS) that

a similar procedure to that being used today for training program

development for new weapons was used to develop the training

program for the 81mmjmortar. A task analysis for operational use

of the system has been recently drafted by the USAIS; however, it

is concerned with the analysis of operational tasks rather than

human functions associated with weapon manipulation.

Heavy Antitank/Assault Weapon System - (TOW). The current

Heavy Antitank Weapon (HAW) is the TOW Weapon System. This weapon

was developed by the Hughes Tool Company in response to a Department

of the Army approved QMR for a system to replace the 106mm Recoilless

Rifle as the Infantry HAW. The physical and performance requirements

stated in the QVMR were met by the contractor and in some cases were

exceeded.

The contractor developed a recammended training program utilizing

the expertise of both mechanical and human engineers to optimize the

delivery of the missile and the ease'of operation and training of

crew personnel. The TOW was closely monitored during development by

personnel assigned to the Weapons Department of the USAIS. When the

service test of the TOW was conducted at the U.S. Army Infantry Board

(USAIB), personnel from the USAIS assisted in the development of the

initial training program to train test soldiers, assisteU by contractor

personnel. The training program was used in the service test and

jointly evaluated by the USAIS and USAIB. As a restit, an initial

I ) L



33 hour training program was structured which has proven, with

minor modification, to be an effective training program in sulbs,-

quent years with the adoption and iielding of the system.

Currently, regulations governing the role of the Service

School in the testing of new equipment require that the personnel

responsible for development of the training program and asociated

training devices begin their evaluations early in the material

development and during operational testing phases to permit the

completion ot training programs, development of necessar, training

devices and related training aids in a timely manner to coincide

with fielding of the system by the Army. In this manner, the

expertis-2 of a number of governmental agencies is utilizce in

developm::nt of the training program, literature and devices.

Numerous techniques are generally utilized, including observation,

trial and error, conference, questionnaire, and field e--pE.riment

and test.

UTILIZATION OF MISSION PROFILES

81mm Mortars. Mortars have been in use for a nuwber of years

and the ISS 1o,: profile has changed little except to keep pace with

the inc.e-s2s in effectiveness and performance provided by each

product improved weapon system. It is not known what type of

mission profile was initially used in the initial task analysis;

however, the current mission profile being used for the development

of tn.ew morta.rs h-us evolbed from earlier profiles, and it can be

assumed that much of the present profile Was contained in early

profiles.

The current mission profile which is primarily tactical in

natare and does not specify indivldual performance renuireents is

summarized as follow:;:

4



1.The mi~ssion of mortars is to provide close and continuous

indire-. fire support for maneuver units of the parent

unit. Mortars will be used by Infantry battalions and

corpanies.

2. In the offense, mnrtars will provide preparatory fires

on known enemy positions and on objectives assigned to

the elements of the parent organization. On call, fires

will be employed to support units In the attack against

enemy personnel, vehicles, and positions opposing organic

forces. The mortars are positioned well forward to

s:upport attacking units.

3. *n the defense, mortars will be positioned to the rear of

forward elements to fire upon attacking enemy personnel

and deny enemy access to routes of approach into the

friendly positions. Mortar fire will be used to support

the counterattack, to delav and as appropriate to provide

screening smoke.

4. Mortars are primarily used to create personnel casualties

but have the capability of providing illumination at night,

screening smoke, and the delivery of chemical munitions

when required.

5. Mortars deliver supporting fires, in support of maneuver

units as follows:

a. Known enemy locations.

b. Suspected enemy locations.

c. Terrain features which provide the enemy with an opera-

tional advantage such as, observation posts, assembly

areas. avenues of approach, and weapon positions.

6. Typical offensive fires include:

a.Assistance in the advance of supported units.

b.Assist in gaining fire superiority.

c. Assist in breaking enemy counterattacks.

-~Al



d. Disrupt communications systems.

e. Disrupt resupply and reinforcement.

7. Typical fires to support the defense:

a. Fires to disorganize before the enemy attacks.

b. Close defensive fires.

c. Final protective fires.

d. Fires in support of the counterattack.

8. Tactical missions must be executed by mortars during all

periods of visibility, in different geographical areas

and climateq where Infantry may be expected to fight.

Ieawy Antit-mnk Weapon (RAW). The HAW mi.ssion is to provide a

heavy antitank/assault capability for use by all types of Infantry;

Infantry, Airborne Infantry, Airmobile Infantry and Mechanized

Infantry. Tho system will be employed from vehicles and ground

mounts to attack enemy armored vehicles at the lo::ger ranges. It

will also be employed against enemy fortifications and mate iel

targets when appropriate. A high probability of first round hit

to its maximum range is required against both stationary and moving

targets. Its primary role is antitank. The RAW will be used in

the attack and defense during both daylight and at night.

AMOUNT OF TRAINING REQUIRED FOR PROFICIENCY

The nt.ber of practice rounds and the use of training devices

as described in the following paragraphs were identified ar necessary

t)r achie';i:-g an acceptable level of firing proficiency.

8l:;:n Yjrt-.. Discussion3 with personnel at the U.S. Armv

[infaatry School revealed that the number of rounds required for

w,,pon proficiency was probably devwloped in corjunction with the

zi rvice test; however, the service test occurred several years ago

and thf, exict procedure is not known. It is believed that the

-. rI'n'e with mortars goes back several years and one training

pio ran beca,:e the basis for the current system.

'.4



The number of rounc.i currently being used to establish initial

proficiency in AIT is shown in Table B-I+. This does not imply that

upon completion of AIT each mortarman is proficient as a gunner.

lie is only qualified to continue training at the unit level as will

be described later.

TO;;. Discussions with personnel at the U.S. Army Infantry School

and U.S. Army Infantry Board revealed that the service test was the

basis for developing the criteria for proficiency. Additional

training tests were conducted by the U.S. Army Infantry School sub-

sequent to the service, test to refine knowledge and procedures

developed in the training sub-test of the service test. Few changes

have been necessary in the training program or the qualification

criteria.

TRAINING METHODS

TRAINING SEQUENCE

81m Mortar. The complete training sequence for the 81mm mortar

extends from AIT through advanced course training several months or

years after the completion of initial training. When selected for

mortar training, a soldier completes the AIT training in MOS 11C and

is awarded the skill digit of 10. He is qualified to perform as a

member of a mortar crew; however, additional on-the-job training

(OJT) in a unit is required before he is fully qualified to become

a mortar gunner, a fire direction computer, or a primary forward

observer (FO). After OJT, the soldier is awarded the skill level

of 20 and may be elevated to gunner or begin receivina training as

a computer or FO. Those mortarmen who show the greatest promise are

advanced in grade and sent to the NCO Basic Course at the U.S. Army

Infantry School where they receive detailed training in fire direction

computation and FO procedures. Upon return to their unit, they are

qualifi2d to beccae a mortar squad leader, fire direction computer

LI



or FO. "nio;, 1'-vronnc t who remain in the Army aad attain the rosition

of mortar pl:*rnoon sergeant may be sent to the Infantry Mortar Platoon

ieader'-, courae at the USAIS, Completion of this intensvEi course

o instruction cur.pletes the mortarman's fornnl training.

TG;W. The training -;equence for the TOW includes initial

we:ipon traLing in AIT, subsequent OJT in the unit, -: nd additional

trainiti, in the NCO Basic Course at the USAIS.

PRACTICAL EXERCISES

81mm '1rt 7". Ti~ mortar training program in AIT con: ists of

120 houcrs of in:-ruution. Of thi:, 30 hours .;re devoted to training

o. the 41.2" mortar and 60 hours on the 81lm mortar. Practical exer-

cises for the B1.rA mortar are conducted by period a. follr,7;:

(In3-ructor/°raincco r.ta is 1: each crew of 4).

?-;:OD 2 (0 1>v-ir) - Introduction! to ths .53 SiU';Lt UiJt. 'hi; is ,

2:-hur period consisci:.?, o. 15 minutes of explant ion and demonstra-

tion i,,d 3' mintes of practical work by trainees. Trainees index

tho sight for elevation and deflection. Each trainee performs this

function t --L0 t.-s, depc.ding upon the size of the group.

PFRIOD 3j 4 hurs) - 1nountino and dismounting the 8[iar mortar. This

is a 4-hour period coiu.:aining 20 minutes of explanation and demonstra-

tion of mouinting the mortar, and 80 minutes of practical work by trainees

in ir.oount tug. Eacli trainee mounts the mortar two tines. Afrter mount-

ing, tr; inco are gi,'en an explan.iioa and demonstration on placing

out loiin,, t tkes for 15 minutes, and this is followed by 80 minutes

o' practi:-; d work in placiag out stakes. The remaining five minutes

i:, . .su .>,ry and critique.

FE'iA t 4 (2 - Fire. cea-mands aA! map:ilation fo- smill deflec-

ti-n n. .d ,eevat i o chaktges. Trainees .re taught to respond to fire

cot-:.tn'. and anake 5Pall si ;;ht chaiges, not recuiring the noveent of

r . ,



the bipod. Twenty-three minutes are consumed for explanation, demon-

stration and suz.ary. Seventy-five minutes are used for pr3ctical

worl req uiring trainees to respond to fire commands and placing small

sectings on the sight. Each trainee performs these functions several

times dependiag upon the size of the group.

PERIOD 5 (4 hours) - Fire command and manipulation for large deflec-

tion and elevation changes. Twenty minutes are required for explana-

tion and demonstration, and 180 minutes are devoted to practical work.

Each trainee performs the required functions approximately 12 times.

PERIOD 6 (3 hours) --Fire commands, referring the sight, and realigning

the aiming posts for the 81mm mortar. Twenty minutes are spent in explana-

tion, demonstration and summary. Practical exercises are conducted for

130 minutes. Trainees practice responding to fire co-nands by referring

the sight to an announced deflection and elevation, and realigning the

aiming posts. Each trainee performs these functions approximately 6-8

times.

PERIOD 8 (3 hours) - Reciprocal lay of the 81mm mortar. Twenty-three

minutes are spent in explanation, demonstration and summary. Trainees

are engaged in practical work for 127 minutes. Each trainee must manipu-.

late the sight and mortar in response to fire commands during reciprocal

lay procedures. Each trainee performs these functions 8-10 times.

PERIOD 9 (3 hours) - Fire commands and traversing fire. Explanation,

demonstration and summary consume 20 minutes and the remaining 130

minutes are used for practical exercises. Trainees respond to fire

commands and manipulate the 81mm mortar for traversing fire. Each

trainee performs these functions 8-10 times.

PERIOD 10 (2 hours) - Misfire procedures for the 81mm mortar. Intro-

duction, explanation, demonstration and summary consume 20 minutes and

the remaining 80 minuites are practical exercises. Trainees must recog-

nize at least 4 of the 7 causes for misfires and must be able to effec-

tively apply misfire procedures for the 81mm mortar. During the prac-

tical exercise psriod, trainees perform the described functions several

times.

Ifa



- Crew Drill for the 8iumi mortar. The irouu-

tion requires five minutes, and the rest of the period is practical

exerci-s as follows:

a. Mounting and dismounting - 100 minutes

b. Small deflection and elevation changes - 60 minutes

c. Reft:rcing Lhe sight and realigning aiming posts - 63 minutes

d. L.r,' deflection aid elevation changes - 75 minuters

e . ',. nnl in g; for reciprocal lay - !- .-. i'tes

f. Ianipulating for traversing fire - 35 minuties

Each trainee performs in all four positions of the mortar crew. Ear.Ch

tr.Lnet-- functions in each position several tires.

PERIO(J 12 i(3 heurs) - Practice Gunner's Examination. Trainees prac-

ti i the gunner's examination, rotating through the six stations as
follow.;:

a, ?Tounting - 75 minutes

b. Small deflection and elevation changes - 25 minutes

c. Referring the sight and realigning stakes - 90 minutes

d. Large deflection and elevation changes - 75 minutes

e. Reciprocal lay - 25 minutes

f. 'raversi-ing fire - 70 minutes

Performance standards are evaluated at each station by instructor

personnel. R-medial training is given where necessary.

PERIOD_13 (2irF) - Sight Calibration with M45 boresight and intro-
duction to M34 sight unit. Introduction, explanation, demonstration -,nd

sua:-ry consmne 18 mintes. Practical exercise is conducted for 72

mi.utes. Trainees index deflection and elevation on the M34 sight for

I? rinut-L3 and operate the M45 boresight for 60 minutes. Each trainee

.ic:s"s the M34 sight on2 time and borcqights two, times.

'ERLe:]) 1, (f.hours - Introductinn to basic forward observer (FO) pro-

Lndr ti. Seventy minutes; are used for introduction, explanation, demon-

.. trat on and unmmary. Trainees participate in practical oxe;c ses on



the four method . of target location for 60 minutes and formulate calls

for fire using the four methods for a period of 70 minutes.

PERTOD 15 (4 hourrsl - Basic FO procedures. Practical exercise is con-

ducted as follows:

a. Spotting for range and deviation - 10 minutes

b. Measuring mil angles - 10 minutes

c. Convert mil angles to lateral shift - 20 minutes

d. Adjusting fire using bracketing method - 50 minutes

e. Adjusting fire using creeping method - 50 minutes

The remaining time is consumed in explanation and demonstration.

PERIOD 16 (8 hours) - Basic fire direction center procedures. The

following practical exercises are conducted;

a. Determining initial data with map and protractor - 20 minutes

b. Use of abridged firing tables - 12 minutes

c. Formulation of initial and subsequent fire commands - 25 minutes

d. Operation of the M16 plotting board - 50 minutes

e. Sheaf parallel using the mil relation formula - 30 minutes

f. Computation of fire missions from calls for fire using

the grid coordinate, reference point, and marking round

methods of target location - 148 minutes

The remaining time is consumed in explanation and demonstration of the

above listed functions.

PERIOD 17 (4 hours) - Techniques of fire without and FDC. The follow-

ing practical exercises are conducted:

a. Direct lay and burst on target adjustment - 62 minutes

b. Direct alignment and ladder adjustment - 85 minutes.

The remainder of the period is used to explain and demonstrate the

above listed functions.

PERIOD 18 (30 hours) - 81mm live fire exercise, day and night. The

trainee is required to perform the duties of the mortar gunner, assistant

gunner. ammunition bearer, FO in calling for fire, and as a computer in

the FDC using the M16 plotting board, under both daylight and night

L'.



conditions. Practical exercises are conducted as follows using

live armunition:

a. Unpacking 81mm mortar ammunition - 11 minutes

b. Setting times on illumination fuzes - 16 minutes

c. Repacking mortar amunition - 5 minute.

d. Using M45 Boresight - 11 minutes

e. Removal of misfire - 16 minutes

f. Performing safety checks - 20 minutes

g. Crew operation - 40 minutes

h. Reciprocal lay at night - 40 minutes

i. Adjustment of fire (all methods) - 300 minutes

J. Adjustment of illumination rounds - 80 minutes

k. FDC computation (day and night) - 300 minutes

PERIOD 23 (8 hours) - Reinforcement and review for gunner's examination.

Practical exercise to prepare for the gunner's examination is as fol-

lows:

a. Mounting the mortar - 100 minutes

b. Small deflection and elevation changes - 70 minutes

c. Referring the sight, realigning posts - 70 minutes

d. Large deflection and elevation changes - 76 minutes

e. Reciprocal lay - 76 minutes

PERIOD 24 (8 hours) - Gunner'. examination and proficiency test. The

gmianer's examination is administered as outlined in FM 23-90 - 290

minutes. A proficiency test on FO procedures, FDC procedures, and

mechanical training is administered requiring 100 minutes.

Tables B-L and B-," reit eCt a 6Lilimary of lOtILY illStlu Li llo plL'(,C1t d

in che NCO Basic Course and Infantry Mortar Platoon Leader's Course. These
course,; provide advanced training- in all of the elementsq of mortar gun-

nery to include mechanical training, fire direction ccntecr procedures,

and forward ob,;erver procedures. The bulk Lf the instru tLion is orielltvd

toward the 4.2" mortar; however, tho 81 mri mortar application is intt'gr ted

throughout. A summary of 81mm o.--.unition expended during these cournes

is ref lected In Tabl s I -' 111d I- .



TOW. The TOW training in AlT consists of 33 hours of instruc-

tion. No live missiles are fired during chin training. The trainee

achieving the highest score during the TOW training Is permitted to

fire a live missile in demonstration at the end of the course of in-

struction. Men selected for TOW training in MOS-11H are selected

from those who complete the regular 1111 AlT in recoilless weapons.

They are usually the most proficient and capable men in the group

who have full tours of duty remaining in the Army. At present, only

those personnel who will be assigned to Europe or to one of the

Airborne Divisions are given TOW training at the Infantry Training

Center, Fort Polk, Louisiana. Trainee/instructor ratio at present is

4:1 (1 instructor/each crew of 4 men). Practical exercises are con-

ducted by period as follows:

PERIOD 3 (2 hours) - Functioning of the M70 training set. Trainees

must know purpose, characteristics, capabilities, components and

functions of the training set. The first hour Is devoted to explanation

and demonstration of the training set. The second hour trainees prac-

tice laying on targets utilizing the training sets. Each trainee com-

pletes 2-3 trials.

,PERIOD 4 (1 hour) - Maintenance procedures for the TOW. Trainees are

taught proper operator maintenance checks and procedures by conference

and demonstration for the first 25 minutes. During the last 25 minutes,

trainees perform maintenance procedures, identify maintenance problems,

and perform checks under supervision of an instructor. As each trainee

performs, the other members of the crew observe. One trial per trainee

is conducted.

PERIOD 5 (5 hours) - Vehicle modes. The first two hours are spent in

explanation and demonstration of crew functions on the vehicles which

mount the TOW system. The last three hours are spent in practical exer-

cise. Trainees are divided into four-man crews and each man rotates

through the duties of Squad Leader, Gunner, Assistant Guinner and A.rnnnition



Bearer on a weapon mounted truck 1/4 Ton 1151Al, Armored Personnel

Carricr K113, and the M274 weapons carrier. Each man performs in each

position on each vehicle one time.

PERIOD 6 (6 hours),- Crew Drill. In this period, the trainees per-

form self test and operate the APC mounted, 1/4 ton truck mounted and

1/2 ton mounted TOW system, and the ground mounted version. The first

30 minutes is used as conference and demonstration. The remaining 5.5

hours are practical exercise in crew drill on each of the vehicles and

th,. ground mount.

PEri.iOD 7 (10 hours) - Instructional firing, Tables I, II, Ill, IV and

V. Trainees must install and operate the M70 training set, engage

both stationary and moving targets, load and fire the missile simula-

tion round to engage multiple targets. Trainees are divided into

crewq of four and firing is conducted from all vehicle modes. The first

30 minutes is range orientation, the remaining 9.5 hours is range fir-

ing, using the appropriate score cards.

PERIOD 8 (1 hour) - Familiarization firing, Table VI, night firing

techniques. Trainees receive 15 minutes range orientation and spend

the remaining 35 minutes in practical exercise engaging targets as pre-

scribed by Table VI in the field manual.

PERIOD 9 _2 hours) - Performance examination. Trainees are examined

on their knowledge and skill at four stations. Each station requires

19 miiutes. Trainees must attain a score of 70% at each station on

each test.

PFAIOD_10 (3 hours) - Qualification firing, Table VII. Trainees must

qualify as TM; gunners, using the M70 training set and missile simula-

tion round.

Army Subject Schedule 7-11HP4, MOS Technical Trainitig of Infantry

Direct Fire Cre-iman contains a dotailed explanation of each period of

Instructlon and each Table to be fired.



A summary of the advance training provided by the USAIS to

those personnel i OS 11H selected to attend the NCO Basic Course

is shown in Table F-

PROFICIENCY MEASUREMENT

,Immn MORTAR

During Period 24 of the AIT, trainees are given the gunner's

examination and a proficiency test. This period is eight hours.

Six hours are used to administer the gunner's examination and two

hours for the proficiency test. The score attained on the gunner's

examination is the basis for establishing weapons proficiency and

award of the MOS IICIO.

Gunner's Examination. Six separate stations are used in Lhe

conduct of the examination. A detailed explanation of the gunner's

examination may be found in Chapter 4, FM 23-90. Examination subjects

are as follows:

Points

1. Mounting the mortar 40

2. Small deflection and elevation change 30

3. Referring the sight and realigning

aiming posts 30

4. Large deflection and elevation change 40

5. Reciprocal laying 30

6. Manipulation for traversing fire 30

Total possible credits 200

Qualification Score:

Score Percent

Expert Gunner 180 90

1st Class Gunner 160 80

2nd Class Gunner 140 70

Unqualified: Less than 140 70

10 1



Proficiency Test. A three station setup is used to administer

this test. Each station requires the trainee to physically perform

s'me action lie learned during his MOS-oriented AIT. The scations are

as follows:
Time/Minutes

1. Mechinical Station 12

2. FDC Station 12

3. FO Station 12

The proficicacy test does not officially influence award oi the MOS nor

does it assist in establishing the level of weapons proficiency. It

appears that the performance measure is valid.

TOW

Successful completion of AIT in MOS 7-llHlO is a prerequisite to

training. Soldiers who successfully complete the additional week of

TOW training are awarded MOS 1111P410. Discussion with the TOW training

group at Fort Polk, Louisiana, revealed that to date only small groups

have been trained on TOW, and no trainee has failed to satisfactorily

complete the course of instruction because of the screening and telec-

Lion procedures. Each trainee receives close and continuous observa-

tion aud supervision throughout the 33 hours of instruction. At the

conclusion of each period of instruction, instructor personnel identify

any trainee who may have had difficulty and additional instruction is

given on an individual basis to bring him up to the standards desired.

A performwce and written examination is given during Period 9 of the

instruction, and score cards are maintained during the firing of Tables

I, II, iIl, IV and V in Period 7 and Table VI in Period 8. The written

nd performance examination is administered using five stations and

traine3s must ach1ieve 70% at each station. Stations are worth 20 points

each foc a total of 100 points and are as follows:



1. Station 1 -Identification of basic components of TOW

2. Station 2 -Perform TOW system self test

3. Station 3 -Correctly connect instructor console to TOW

4. Station 4 -Prepare a missile for loading

5. Station 5 Ansiwer a 10 question te-st.

Trainee~s who fail a station receive remedial training and are retested

until a satisfactory score is obtained. Table B-3 is the qualification

table and each trainee must successfully qualify in each task of Table

B-3,in order to qualify as Expert, 1st or 2nd Class Gunner. The M470

training device is used and qualification scores are as follows:

1. Expert 1198-1398 points

2. 1st Class Gunner 1061-1197 points

3. 2nd Class Gunner 922-1060 points

4. Unqualified Below 922 points

Detailed point explanation may be found in Figures 8-17 (Scoring Table),

Page 133 of TC 23-23, TOW Heavy Antitank Weapon System. Judging from

the subsequent performance of TOW gunners in units after completion of

AIT, it appears that the performance measures provide a valid indication

of the level of proficiency required.

UNIT TRAINING

At the present time no specific training program exists in unit

training for either the TOW or the 81mm mortar. Prior to 1971, specific

Army Training Programs (ATP) and accompanying Army Subject Schedules

were in effect to guide unit training in a Basic Unit Training and

Advanced Unit Training. In 1971 the Army Chief of Staff decentralized

training and placed the responsibility for training and proficiency upon

the unit commander at all levels of command. Since that time it has been

the prerogative of the individual coimmander as to the type and length

of training his unit would undergo to prepare for the many assigned

mi3aions. I~n the TOE units, an annual Operational Readiness Training



Test (ORTT) is conducted to obtain an annual evaluation of the state

of readiness of units. The cormander evaluates the needs of his unit

and 3tructures whatever he feels is most needed in training to pre-

pare for the ORTT. Old Army Training Tests (ATT), Subject Schedules,

and training programs are still being used by many units as a guide

to prepare-for and conduct the ORTT. All of the training devices

are available for unit use in the TOW and 81m mortar training, and

all are used to varying degrees from unit to unit. There ;p pear to he

strong efforts underway to delete the requirement for annual qualifi-

cation, and rely only on the annual ORTT for maintenance and proficiency.
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APPENDIX C ARMOR, BRIEF SURVEY

M6OAI TANK

Hours of Instruction For Each Level of Traini.
in-rue tional __

M.' h Lid AIT OBC UT

,, urez

conference 13 6.5 17

Demonstration 1 4.0 4

Practical Exercise 46 49.5 80

Peer Instruction

instructor Guidance 60
and Critique With
Small Group

Individualized
(self paced)

(;roup Paced

SoIf Study

Guest Speaker

Case Study

Seminar

Co-.purer Assisted
Instruction

Prog rammed
Inst ruction

Other:

Exam ination 3.0

Total Hours of
lIn ;rruction 60 63 161

i7



ARMOR

M60AI TANK

Percentage of Course Objectives

Instructional Achieved With Various Media

Media AIT OBC LT

Field Trips

Training Device (10%)* 16% 50%)*

Adio Tape Rcrds

Transparencies 5% 2% 2%

lilmstrips

Still Pictures

Printed Material 10% 3% 5

Television 2%

"otion Pictures 22 min. film on .5% 5%,tIonPcue M73

Actual Eqp. 85%* 63.5% 65%'*

Instructor (85%)** 8% 24%

Other Examination 5.0%

*Tiaining devices mounted on actual equipment.

**lnstructor supervision during most training.



ARMOR

M60A1 TANK

Amount of Practice

Practical Exercises AIT OBC UT

CREW DRILL

Live Fire 99 rds per crel

Simulated Fire

Dry Fire

INDIVIDUAL DRILL
Main Gun-14 rds Platoon Leader

Live Fire -M73 - 325 rds 17 rds,105mm
M85 - 50 rds

Simulated Fire 34 (trials) Lazer or sub-
caliler,104

Dry Fire 1 hour

i' L([



Armor

M60AI TANK

End of Course Percent of Total Evaluation
Proficiency
Measurement AIT OBC UT

Type of Measure

Norm Referenced
(curvc)

Criterion Referenced 100% 100% 100%
(go/no go) ........

Type of Evaluation

Paper and pencil 20%

Hands-On, Part Task 100% 70% 40%

Performance With 10% 20%
Traininq Devices

Crew Drill, 20%

Gunner's Test

Integrated Test of 20%
'ierminal Per-
formance reuire-
men t

AI
. . . . . . i I i i i i.- . . -



Armor

M60AI TANK

nd of Course Number of Test Trials or Rounds Per Trainee

Proficiency

Measurement AIT OBC UT

Evaluation of Firing

Proficiency

Crew Performance
Plat Ldr 6-105mm 52 rds-105mm

Live Fire 
2 00 -7.62mm 890 rds-50 Cal
90-Cal 50 2491 rds-7.62tm

Simulated Fire

Dry Fire

Individual Perform-
ance

Live Fire 
14(main gun)

Plat Ldr 296
Simulated Fire 17(trials) 73 trials with

Laser laser

Dry Fire



p-p

Armor

M60AI TANK

Tralk Lung
Management

Considerations AIT OBC LT

Prescribed inst/ 1:3 1:3 1:3
Stu. Ratio

Tirt i'eriod OVL 7 weeks 9 weeks Annually

Which Instruc-
tion Is Scheduled

*Total Hours Allo- 60 hours 63 hours 161 hours

cated For Course

11ours For Training 45 hours 60 hours 61 hours

Hours For Evalua- 15 hours 3 hours 100 hours

tion

Gunnery training only.

was



Armaor

M60A1 TANK

Facilities and
Fiscal Support
For Training AIT OBC UT

Weapon Cost

Initial (gun tube $4,285 $4,285 $4,285 1

only)

Weapon or Barrel 900 rds 900 rds 900 rds
Life in Terms
of Rounds

Maintenance 12 man hours 8 man hours 8 man hours i
(weapon/prime
mover) Per Day

TPT- $L7.Cj2

Ammunition (cost TPT-$47.02 TPT-$47.02 HEP -5.10HEAI..$69.42

per round) HEP-$55.10 HEP-$55.10 WP-$5 .90
APERS-$333.3C

Approximate Sizes of
Ranges Required
For Training

Tactical Exercises Tank Co-1O0sq. Tank Co-100 sq.skm. ank Co0I0(maneuvkrs) Tank Bn-300sq. km. Sq. kM.

Tank Rn-300sq. km.

Live Firing

Company - Tank 13x17.5 miles 13x17.5 miles 13x17.5 mile 1

Battalion

Number of Support
Personnel Required

For Live Firing

Direct Support 11 3 OFF/16 EM 4 OFF/17 EM
(Asst Instructors)

Indirect Support 13 1 OFF/39 EM I OFF/20 EM
(Range Sup._,Med.) I _

'pt



ARMOR

M60A2 TANK

Instructional Hours of Instruction For Each Level of Traininw,

Method AIT OBC UT

Lecture

Conference 4 2 14

Demonstration 4

Practical Exercise 64 8 98

Peer Instruction

Instructor Guidance 80
and Critique With
Small Group

Individualized
(8e'f paced)

Group Paced

Self Study

Guest Speaker

Case Study

Seminar

Computer Assisted
Instruct ton

Progrmmed
Inst ruct ion

Othtr:

fx:;m in ,t ion . . ....

Total Hour of 68 i0 192
instruction __._.



ARMOR

M60A2 TANK

Percentage of Course Objectivesi

1w~tructional Achieved With Various Mecdia

Mecdia AIT OBC UT

Field Trips

Training Device 60% (50Z)*

Audio Tape Rcrds

Transparencies 5% 20%.7

Film~strips

Still Pictures

Printed Material 10% 5%

Te 1evils ion

Motion Pictures

Actual Eqp. 25% 80% 65%*

Instructor 18%

0th.,trI

NTraining devices mounted on actual equipment.



ARMOR

M60A2 TANK

Am ount of Practice

Practical Exercises AIT I OBC bf

CREW DRILL

Live Fire 142 rds

Simulated Fire

Dry Fire

INDIVIDUAL DRILL

Main Gun-12 rd.;
Live Fire M73 - 150 rds

Simulated f'ire 4 hours Plat Ldr-5 trials

Dry Fire 5 hours

_ _ u .__ _ _ _-"I _ _"-_



Armor

M60A2 TANK

LPrd of Course Percent of Total Evaluation
TPrOlfi c itncy-

Mfas uretient AIT OBC UT

Type of Measu.re

Norm Referenced
(curve)

Criterion Referenced 100% 100% 100%

(go/no go) ,,___
t-

Type of Evaluation -

Paper and pencil

iiands-On, Part Task 100% 50% 40%

Performance With 50% 20%
Training Devices

Crew Drill, 20%
Gunner's Test

integrated Test of 20%
Terminal per-
formance require-
mernt

4-12



Arn' r

7Tic! of Cour ;e Number of Test Trials or Rounds Per ±i:C
-Profiuc - -- i

Evaiuzation of r'ring

Cr-w Performance 2 -15'22 T1 M1S
70- ] 5 2rn

Liv2 !-irf. l, 80- 50 C',I.
2, 6i',7. 2rrn,

S ni 1rte d. F r e

D)r y Fir e

72ndividual Perform-

anr ,

1,ive Fire 12 rds (main gun"

~inlatd Fre 17 tr als MJ3 Plat Ldr-5 tria~ls

7 a inin gt
Ma nageOmen t

Cons.'derations AIT OB-C UT--

Pr.-.cribed lost/ 1:3 1:2 1 :3
SLU. Ratio

TiePeriod Over 4 weeks 1.25 days Annually
rnich Instruc-
tion. Is Scheduled

-i: lours AL lo-- 60 hour:- 10 ho ilrs 19 holn r
c,"ted For Coucsc

d) 1' 10 .1 111 1s

F1r or iEva1.a- 10 houirs FAM on~ v 1 08 hours

tiiL _ _ _ __ _ _ _ _ _ _



Armor

M60A2 TANK

Facilities and
Fiscal Support
For Training AIT OBC UT

Weapon Cost
7 *

Initial (gun/launch $7,032 $7,032 $,23
er tube only) oniy

(1st change)
Weapon or Barrel 800 rds 800 rds 800 rds

Life in Terms
of Rounds

Maintenance 18 man hours 18 man hours 8 man hours
(weapon/prime
mover) Per Day

TPT-$121.00 TPT-$121.00 TPT-$121.00
Ammunition (cost HEAT-$196.00 HEAT-S196.00 HEAT-S196.99

p dERS-$412.O0 APERS-$412.00 APERS-$412.00r )s HEAT $3582 Mls HEAT $3582 MIs TPT $3162
Mls PRAC 3162 MIR PRAC $3162 'is HEATS3582

Approximate Siz~s of

Ranges Required
For Training

Tactical Exercises Yank Co-100sq. rank Co-lO0sq. km. Tank C -1O0

(maneuvers) m. ank Bn-300sq. km. sq. m.Tank Bn-3 00
Sq. M.

Live Firing

Company-Tank, 13x17.5 miles 13x17.5 miles 13x17.5 miles
152mm CTG

Battalion

Number of Support
Personnel Required
For Live Firing

Direct Support Nsst Intructor In tructor PersonnITEM l|
Indirect Support 13 1 OFF/39 EM
(Range Sup.,Med.) 4

2nd Change Costs (10.708).



ARMOR

K551 AR/AAV

Instructional hours of Instruction For Each Level of Trainin

MIet hod 
AIT OBC UT

Lecture

Conference 7 5 14
Demonstration 

1 1 4

Practical Exercise 31 13 98
Peer Instruction

.. 'tructor Guidance 
80and Critique With

Small Group

i ndivi~iualized

seff paced

Group laced

6e1f Study

Guest :peaker

Ca';e Study

Seminar

Computer Assisted
Instruction

Programmed
Inst ruct ion

Other:

-_ 'x.'" i 11.i L ton 
2

Total 4ours of 40 21 192Inst ruction 4o 1 2



ARMOR

1.551 AR/AAV

Percentage of Course Objectives

Instructional Achieved With Various Media

Media AIT OBC UT

Field Trips

Training Device 65% 48% (50%)*

Audio Tape Rcrds

Transparencies 7%

Filmstrips

Still Pictures

Printed Material 10% 5%

Television

Motion Pictures 2% 5%

Actual Eqp. 25% 33% 65%*

Instructor (100%)** 18%

Other 35mm Carousels 17%

Devices mounted on actual equipment.

Instructor supervision during most training.



ARMOR

M551 AR/MV

Amount of Practice

Practical Exercises AIT OBC UT

CREW DRILL

Live Fire 134 rds per
crew

Simulated Fire

Dry Fire

INDIVIDUAL DRILL
Main Gun-7 rds

Live Fire M73-225 rds *4 rds-152mm CTG
M2-50 rds

Simulated Fire 28 trials 15 trials on
COFT M41 &M42

Dry Fire 15 trials

*In addition, four missiles per class for demonstration.



Armor

M551 AR/AAV

End of Course Percent of Total Evaluation
Proficiency
Measurement AIT OBC UT

Type of Measure

Norm Referenced
(curve)

Criterion Referenced 100% 100% 100%
(go/no go)

Type of Evaluation

Paper and pencil 10%

Hands-On, Part Task 100% 40%

Performance With 90%* 20%
Training Devices

Crew Drill, 20%
Gunner's Test

Integrated Test of 20%
Terminal Per-
formance require-
ment

70% here is conducted on the X40 turret trainer.

L L



Armor

M551 AR/AAV

End of Course
PrdofiCuncy Number of Test~ Trials or Rounds Per Trainee -

S Proficiency

Measurement AIT OBC UT

Evaluation of Firing
Proficiency

Crew Performance
2-152 Mls(rds)

Live Fire 70-152mm(rds)I l,380-5OCal(rdO
Simulated Fire 1,566- T m

Dry Fire

-ividual Perfor7m-
ance

S. "re 7 rds Main Gun

. 1 _ed Fire 17(trials) M73
laser

,.4



Armor

M551 AR/AV

Training

Management

Considerations AIT OBC UT

Prescribed Inst/ 1:3 1:3 1:3
Stu. Ratio

Time Period Over 3 weeks Annually
Which Instruc-
tion Is Scheduled

Total Hours Allo- 120 hours 21 hours 192 hours
cated For Course

Hours For Training 112 hours 19 hours 84 hours

Hours For Evalua- 8 hours 2 hours 108 hours
tion _



Armor

4551 AR/AAV

=acilites and
Fiscal Support
For Training AIT OBC UT

Weajpon. Cost

initial (gua cube $7,929 $7,929 $7,929
on.Ly)

Weapon or Barrel 600 rds 600 rds 600 rds
Liie in Terms
of Round s

air1 :, 18 man hours 18 man hours man hour .
~ n ~~rime 8mnhus

mover) P,rl Day
TPT-$121.00O VTPT-$121.0' .001 :

Ammunition (cost /HEAT. 4i,96.oc i1EA'--$196.G' 0IE.i $...
pAPERS-5412.00 APES-$1.12.00 APER -$412.per round) Ml, HEAT $3,58 Mls,,HAT '3,582 M3(T' 3,1I
(I,, PVAC$3,162 MlsPRAC $3,162 M? A F;)'A.)Approximate Sizes of

i'C, 
rL

i rai ,,

Tp-4,50sq.km. jTrp-450sq.km. ITrp-4'5s ,.
la, .cal Sod-1350sq.km. Sqd-1350sq.km. jSqd-135-.;n..

Firing-- 152 mr, 3x1/.5 miles 13xl 7 .5 miles 13x17.3 ml-s

Battalion

,Ler of Support
'ersonnel Required
'or Live Firing

direct bwpport 1 2 0F116EM
(nstr.Personnel)

indirect Support 13 1 OFF/39EM
(Range Sup.,Med.)

I4



ARM4OR

M139 CANNON

Instructional Hours of Instruction For Each Level of Training
Method AIT OBC UT

Lecture

Conference 2 .4

Demonstration 4 .6

Practical Exercise 19 3.0 13

Peer Instruction

Instructor Guidance
and Critique With
Small Group

Individualized

(self paced)

Group Paced

Self Study

Guest Speaker

Case Study

Seminar

Computer Assisted
Instruction

Programmed
Instruction

Other:

Examination________

Total Hours of 25 4.0 13
Instruction-_________________ 

_________



ARMOR

M139 CANNON

Percentage of Course Objectives

1;istructional Achieved With Various Media

Media AIT OBC U "

0 Trips

cr -c-ing Device

,io Tape Rcrds

Sparencies

Fi h'sLrips

S t i PicLures

Ilr i t c, d MaLcrial 10%

S1,, vi sion

NLotiun PictUres

AcLUal Eqp. 90% 75% 100%

Instructuor (90%)* 25%

Ot he r j-
.:i.;Lrucl.or kpresent during "Hands-On Equipment").

4



ARMOR

M139 CANNON

Amount of Practice

Practical Exercises AIT OBC UT

CREW DRILL
100(fired by I

Live Fire student per 325 per crew
crew)

Simulated Fire

Dry Fire

INDIVIDUAL"DRILL

Live Fire 20mm-50 rds
M60MG-975 rds

Simulated Fire

Dry Fire 20mm-5 trials
M6OMG-1O trial

"I.



Armor

M139 CANNON

I

End of Course Percent of Total Evaluation
Proficiency

Measurement AIT OBC "T

Typc jf Measure

No.- Referenced

icurve)

C:icerion Referencedl 100% 100%* 100%

Type of Evaluation

Paper and pencil

Hands On, Part Task 100% 100%* 100%

Perlormance With
Training Devices

Crew Drill,
Gunner's Test

In t-giated 'rest ot
£erminal Per-uor;a, alCe rs' q I tiir -

* m t
lFam t" a r zat for, I,, V,".



Armor

M139 CANNON

End of Course Number of Test Trials or Rounds Per Trainee
Proficiency
Measurement AIT OBC

Evaluation of Firing
Proficiency

Crew Performance

Live Fire 130 rds, 20mm

Simulated Fire

Dry Fire

Individual Perform-
ance

Scout Observer,

JA ve Fi ro 786 rounds

Simulated Fire

lity Fi COeIV ...... ....... . ._.. .. . ..-



Armo r

M139 CANNON

Ir
Management

Consi erations AIT OBC UT

?re',cribed inist 1:4 1:3 1:3

Stu. Ratio

'rac Period Over 7 weeks 2 Days Annual'y

V.. ich inst ruc-
ti-, Is Scheduled

Total ro~r, AJ 290 hours 4 hours -.

11 Training 273 hours 4 hours 13

, F-., Evaiua- 17 hours 26 ioLC
Lion

I:1

I"

IIIII I I I I [1 t I II " i -- -' ' " ' " -'



A rn r

MiI~ 11 ANNON 
1i

FisclC Stappo'rt
For Ti& I A ___ - AIT _____ ~W_____ IJT

Wropo o 11111t

Ma ilt 4,1.11.4 mal flti) r mall hoil) 1$mi ho

movc 1 ) il Da

Am~iu t ~ii~ :OiC.'ni(APIlT) $. S I' .0mai A I T) $ 8 1
il kmn cI or.tL1T $2 ."u 'OmkNI

App owx imatv ot*,

TacC tlc.1 1 1~, vI k. t*-wd Ti p -4SOnq. kill. Vi I I, 0 ~ kill. ipl
kiSlikil-1vo1 .0) S 1  I loit'.kill. Stitt -I Ittsq. .kil. Sq'i I ,),

livv 1.l lig MI 1J I lx 1 . % i I ll I 1xI1/. % mileIt'l I 1XI. tilt ic,.

F, 1 o F I~' I li

1TiIrS'C Actilini.

MI c Slppl Ii oil Com 0~~ Ans li-ttIy

M.I it .-



Armor

Army Training Test - Unit Training

Percent of Total EvaluationProficiency7

Measurement M60AI M60A2 1 551 M139

Type~ -f &Oasure

.No r.. Re feren,,<.

Criterion 100% 100% 100%
,*ferenced j

). of- Number of Test Trials or Rou.-<, Per Train.:tl

C iunlcy Mt)OA I M6GA2 Y351 _

; 7.62mm-500 7.62mm-500 per 7.62mrn-500 40 rdr,2m.

L ior crew -00 ,e
Liv5 Fire 0 C,!5G 50 Ca1-1.5 per 50 Cal-15,

~:~rew crow per crew
:,hmm-18 rds 152mm-li per 152mm-18 per

Simulated Fire per crew crew crew

Dry Fire

Ind LVidULl Per-

Live Fire

S i. I I La Led Fir,'

Dry Fire



Armor

Operational Readiness Training Test - Unit Training

Proficiency Percent of Total Evaluation .

Measurement M6OAl M60A2 MK551 M139

Type of Measure

Norm Referenced

Criterion 100% 100% 100% 100%
Referenced

Evaluation ofEauin o fi- Number of Test Trials or Rounds Per Trainee
Firing Prof i-
ciency M6OA . M60.2 M551 M139

7.62mm-500 7.62mm-500 pe" 40 rds,20m
per crew crew

Live Fire 50 Cal-150 50 Cal-150 pe APIT
Ser crew

150mm-18 rds 15c 18 per 90 rds,20mw
Simulated Fire per crew crew TPT

Dry Fire

Individual Per-
formance

Live Fire

Simulated Fire

Dry Fire



ARMOR

DESCRIPTION OF TRAINING DEVICE FOR THE

M6OA1

Level of Training AIT

Title and Nomenclature XM55 (3AI10) Laser Tank Gunnery

of Training Devic-' Trainer

Description of Device which mounts where the M73

Training Device coax machine gun mounts and simu-

lates main gun firing. Utilized to,!

qualification firing of Tables I, I

TI and III. Laser beam of light I

strIkes specific target.

Course of Instruction

Utilizing Training
Device

'Title .Adanced Individ,.al TrarnJ;.g
(t,0S liE)

Total Nun,,cr
of Hours

j.u;abec o: Istttctional
i; z;. ... iciuled for

Training Device 6

Total Amount of Time

Each Trainee Uses
Device 6 hrs/class

Phase, Per!jn, or
t) ock of Course
-ere Device is Used 6th

Skills, Functions, Decision Zeroing and initial lay of gun

Proceb6_s, or Computational Adjustment of fire

Pro.eures Practiced Tracking moving targets
wi'n Training Device Manual dexterity manipulatiun

Crew duties for gunner and tank
commander



Percentage of Total Firing
Practice for the Weapon
Conducted with the
Following:

Training Device 60%

Live Firing 401

Dry Firing

Other

Training Device Costs

Cost of Each Device $1,700

Number of Devices

Required per Course 10

Expected Life of
Device Lamplife -10,000 shots

Maintenance Costs Per
Year Unknown

Cost Per Round (Where Less th an 1/10 of 14
Appropriate)



DESCRIPTION OF TRATNING DEVICE FOR THE

M6OA1

Level of Training OBC

Title and Nomenclature M6OAl Tank Turret or M30 Tank
of Training Device Turret Trainer

Description of
Training Deice This is either the actual tankturret removed from the hull of an

M60 tank or a turret trainer with
cutaway portions as a real dupli-
cation of an actual turret.

Course of In3 truction
Utilizing Training
Device

Title Armor Officer Basic

Total Number
of Hours 63

Number of Instructional
Hours Scividuled for
Training Device 20

Total Amount of Time
Each Trainee Uses
Device 18

Phase, Period, or 'Early stages of gunnery training
Block of Course
Where Device is Used

Skills, Functions, Decision Placing turret into power operation

Processes, or Computational Disassembly & assembly of breech-

Procedures Practiced block

with Training Device Turret maintenance
Primary direct fire control system
Practicing conduct of fire

Um



Percentage of Total Firing i

Practice for the Weapon
Conducted with the
Following :

Training Device 60%

Live Firing (M60/M6OAi 100Z
Actual)

Dry Firing 10%

Other Laser mounted in
turret sub-caliber 30%

Training Device Costs

Cost of Each Device $98,82)

Number of Devices
Required per Course 15

Expected Life of
Device Indefinite

Maintenance Costs Per
Year Unknown

Cost Per Round (Where
Appropriate) N/A

247



ARMOR

.3CdIPTION OF ThAINING DEVICE FOR THE

M551 -m60A1

Level of Trainjag OBC
fI

Title and Nomenlature L
of Tr-inin DevieX1)55 (3A110) Laser Tank Gunnery

of Training Device Trdiner

Description of ,Device which mounts where the coax

Training bevice Imounts, and simulates main gun
firing. Specifically designed

for sub-caliber firing/training.

Laser beam of light strikes
special target.

¢..,e of las'ruction
Utilizing Tra!'iing

Dev ice

Armor Officer Basic

T-tal Number
of };ours

Number of .nstructional
4 our-, Scl eduJed for
?'rainin K Device

Total Amourt of Time
Fach Trainee Uses
Dtvice

Phasc, Period, or
3lock of Course Prior to service firing

Were Device is Used

Skills, Functions, Decision 7eroing/initial lay

Procc;s'.;, or Computational Adjustment of fire

Procedures Practiced ving targets (tracking)

with Training Device ipulation



Percentage of Total Firing
Practice for the Weapon
Conducted with the
Following:

Training Device 20%

Live Firing

Dry Firing 20%

Other Laser substitute for

sub-caliber firing 60%

Training Device Costs

Cost of Each Device $1,700

Number of Devices
Required per Course 10

Expected Life of
Device Lamplife -10,000 shots

Maintenance Costs Per
Year Unknown

Cost Per Round (Where
Appropriate) Less than 1/10 of 1C

2h



I ,iPTION OF TRAINING DEVICE FOR THE

MbJA2

of 'rain ng OBC

: 1.e and NoTieii .tur, Trainer Launcher Conduct of Fire
of Training De,-ice for M60A2 Tank

Descripticn of M43 contains instructor's control
Training Device unit, visupl effects simulator

which simulates missile flight in

gunner's sight and relates to his
launching and tracking ability
of a target.

of I.-L;tructior
JtJi-.ziag Trairing
Dtvice

TiL] 1M60A2 (MOS liE)

iours 68 (planned ut not
app ovedou

Number of L:>trructional
BoL:-; schc:iuied for
Training ,evice 68

Total Amount of Time
Each Trainee Uses
Device Undetermined

Phase, Period, or

Block of Course
Where Device is Used Undetermined

Skills, Functions, Decision Smooth tracking of targets with

Processes, or Computational missile subsystem made until
Procedures Practiced missile impact. Properly cri-
With Training Device tiquing gunner errors.

ii

L.;



Percentage of Total Firing
Practice for the Weapon
Conducted with the
Following:

Training Device 100%

Live Firing

Dry Firing

Other

Training Device Costs

Cost of Each Device $13,000

Number of Devices
Required per Course 5 per class

Expected Life of
Device Unknown

Maintenance Costs Per
Year $2,500

Cost Per Round (Where
Approp riate) N/A

251



,LT:ON OF TRAININiG DEVIC6 FOR THE

,16 L. ,

Level of ra , AiT OBC

tiLie ani Nomtnzlau'e Trc t rri. i r M37
of Tr oJ Alj -'V e C

Descriptior, .Train simulating and actual M60A2

Trainig . e TRT 41,OOC pound turret trainer
for pla:ing turret into operation,

primary direct fire control system,

practicing ronduct of fire, sub-

calibrr f-iing, loading, bore-

i:lgbti g snd auxiliary fire control.

Ut iI. iag i7. ng
Deviae

I AOB

Nurbi r c inu:rnuctional
liuturs ::. !ed for
... ... b 'vicc 72

Total Amoi;lL of Time
Each Trainee Uses

Dcv c8

Phase, Ptr- ic , or

her .c is Used Throughout

Skills, nnctPtn-, Dcci.;ion ITurret familiarization
P rotc , P (-mpUtational 1'rep fire

Procedtres Practiced Auxiliary fire control

with Training Device Conduct of fire - day
Conduct of fire - night



Ferc,-tag,, of Total Firing

Pr.ctico, for the Weapon

Collduc il'd w iLh the
Following:

Training Device 100%

Live Firing

Dry Firing

Other

Training Device Costs

Cost of Each Device $335,484

Nubitr ef Devices
Required per Course

Expected Life of

Device Unknow,

Maintenance Costs Per
Year In use only a sort time

Cost Per iound (Where
Appropriate) N/A

ri



API. K

_' /,.r.iPTION OF TRAINITG DEVICE FOR THE

P551 ,1*OA2 I'

Le'el of Traini., UT - OBK2

Title and Nc,;icA,. Jre Target Conduct of Fire Trainer,M42

of Training DCv

Description Of Provides the target device for the

Training De.iic- M41 conduct of fire launcher system

for the She-idan Z-551 AR/MAV and

for the M42 launcher for the M60A2

i Tank

Cou e of in tLucti )n 
.

iiizing iraining

,2vice

Title Armor Officer Basic and B.U.T. I

Total N:ie

of '. ur,

Nuimber of instructional

Hcurs S, jeduled for

Traini.l, Dev.ce 2 hrs - AOB / 8 hrs - BUT

Total Aknou't of Time

Each Tral-nee 1Ises

Device I hr - AOB / 4 hrs - BUT

Phase, Per YJ, or

Block of (',,r.;o ACB Oth-lith

"hrt . :cc, is lse.d Iil -- 4,5.0

Ski I:. |.ilI [ eI'u. )ecisioi >5ntooth tracking 4iaip,,'es with

'rocesnes, or Computational Imi.dle .,uubsy:;tem made untU mtsni14

'rocedures Practiced 'impact. Possessing knowledge to

-ith Training Device iproperly critique gunner errors, if

lanyK



Percentage of 'o~dll Firing
1'r. cti -, for the Weapon
Conducttd with the
Following:

Training Device 100%

Live Firing

Dry Firing

Training ine.v i ce CosIts

Co';t of F101h D'vice $13,0
'

Numbll~' " o! P' v i C'' I

lvcqu i r'd per Ctotirlt, k-

Exvt' i i of Unknown

Mil ki t tflf l CLo' ssi P er

Year $

Cost Por i,,kd (Whter C

Appropr ittv) N/A

Iii



DESCR;. )N OF TRAINI , DEVICE FOR THE M551

Level of 'raining OBC

Title ant" NomenclatureTitle -a i-gmevclaue XM40 Sheridan/Shillelagh turret
of 7 a aing Devize

trainer

Descr~ption ofDrainipuDcvice Mctallic tucret size trainer whichcompletely simulates M551 turret
interior. An attached 16mm movie
projector places a moving tank into!

the gunner's sight for missile

firing simulation.

Courst: tf lik3tr17ucLi.CI
Utili L411& Traini.lng

i Armament controls and equipment and

condact of fire -M551
Tot; I Numbhcr

of Hours 6

Nu:r of lnsttuctional
i:,)jrs Schcdui'd for
Trairiha, Devic. 3

Total Amotut of Time
Each Trainee Ub es

Device 1-1/2 hours

Phase, Period, ur
Block of Cour:;o
WIlere Devct is Useu 2nd-8th (14551 block)

kiltions, Decision Complete crew duties of gunner
i[rocesses, o," compi tational Vehicle commander and loader
Procedures l'racticed jnnyhasfs on missile gunnery
with Training Dcvice Tiiniques and loading

:Iloading ammunition



Percentage of Total Firing
Practice for the Weapon
Conducted with the
Following:

Training Device 20%

Live Firing 201

Dry Firing

Other BOT Conduct of Fire
Trainers 60%

Training Device Costs

Cost of Each Device I$275,000

Number of Devices

Required per Course 8-12

Expected Life of
Device 10 years (approx.)

Maintenance Costs Per
Year Unknown

Cost Per Round (Where
Appro~priate) N/A



ARMO

,,'SCR1,ON OF ':iNING DEVICE FOR ThE M551

Level of Trai,:" OBC

Titie and Nometii Lacure .'rainer Lauicaer Conduct of Fire
of Training 2',.vice 'for the M551-M41

Description oi N41 -:'ontain, instructorls cotitrol
TrainIng Davice nit, visual effects simulator

1which Simulates missile flight in
gunner's sight and relates to his
launching and tracking abilities
of a target.

C(.. rse -f .Ins. ton
ULIlizirg Training
Device

Ti, le S .-,ridan/Shillelagh familiarization

Toi,.I NumrLt. 
4(,f Hou-Z,

Nu ;bec o, iu&mt-c Ci onal
,urS Lhduied for

T;ainin, Dcvice

Total Anoun:. of Time
Eachm T-aince Uses
Device 1

Phi i ', Peri(,d, or
Block of Course
Wiht.re Device is Used 11Oth - llth

Skills, Functions, Decision jSmooth tracking of targets with
Processes, or Computational missile subsystem made until
Procedures Practiced Imissile impact. Properly cri-
witmi Training Device itiquing gunner errors.



Percentage of Total Firing
Practice for the Weapon
Conducted with the
Following:

Training Device 100%

Live Firing

Dry Firing

Other

Training Device Costs

Cost of Each Device $22,000

Number of Devices

Required per Course3-

Expected Life of
Device Unknown

Maintenance Costs Per
Year $2,500

Cost Per Round (Where
Appropriate) N/A



ARMOR

'bI.LTION OF kh',INING IjEVICE iOR THE M5

"evoI of Traie'', OBC

1 ( id Nome:,LcI.-Lurt- B3ur.;t on T-iget - Conduct of Fire
.Traininj, .)cV.ce Trainer4

DeScription o-: T his metai/woodc n trainr (4'x2'
Training iLxl/3': houses a field of view

!screen, a~ reticle 6uperlmoosed
over the fielA-' of view ano sinai-
lared concrols nd switches that

i are found ii the 10651 gunner and
l oadcer posirioro,;.

C mrse "ft . . . L ok

Lj I , - r. . ,ihring
Deve

Title !Conduct of Fire .1551

Tot.,..~
,7 4

~ . i d~Ledfor
; g )vtce1

TcLtAl Akm0,0 Ut Time

I. Hour

Phase, oc7O~ r
ick o C)o :mrse

MIhere D'icc Used 15t - 8th

Sx11, kmicion:;, Decisloa ri ,It performns proOiviz crew dluties
Provs#-;,or C rnipiitational k unnclr tLmis onI turrv t power

pji ctlures ecra.-t, , d ~ unner selects proper anmunit ion
With Training Decvice iuner terniines target range

frunner perfornis burst on target

UtC.



Percentage of Total Firing
Practice for the Weapon
Conducted with the
Following:

Training Device 40%

Live Firing 209

Dry Firing

Other - Laser Fire 40Z

Training Device Costs

Cost of Each Device $98.00

Number of Devices

Required per Course 3-7 (Avg class -40)

Expected Life of
Device Depends on class size

Mlaintenance Costs Per $5.00 (est.)

Cost Per Round (Where
Appropriate) N/A



Of' TRAM.t "EVICE FL.R THE M551

Level of Training UT

Title anG Nomenclature M41/47 Conduct of Fire Trainer

of Training Device (SI LelagII)

Description oz: M41 contains iustructor' s control
Ira-'aing 'e'.-Ice unit and visual effects simulator

which sirnulat?, missile flight in
guntier's~ sijht and relates 'his
launciiing aL Ulty. Mt62 i.q an infra-j
red tower assembly on a target

M551 used solely as a system

reference light for !arget tank.

U1. .ing ?l'aivn.-fl

T 1.t1 Basic Unit Training, M551 crewiman

T otl N;n
of h-ours 18

Nuirduer of -..rurtional I
~o s .-jiiuI d for 18

Totdi. Anou:it ox T..e
Eacl, Tra,noe Uses

PhasePc, or 'Preparation -for annual gunnery
P iock of C> uirse qualification

V.ie,7 DeviO. A.S Used

Skills, Functions, Decision 19mooth tracking targets with

Processes, )[r computatianal misc ile subsystem made until missi1O

Procedures eroicticed impact. Possessing knowledge to

with rraininb, Device o~roDerlv critlo-",. Runner errors,
if any.



Percentage of Total Firing
Practice for the Weapon
Conducted with the
Following:

Training Device 95%

Live Firing 5%

Dry Firing

Other

Training Device Costs

Cost of Each Device M41-$22,000 / M42-$13,000

Number of Devices
Required per Course 2-M41's / 1-M42

Expected Life of

DeN!,i ce Unknown

Maintenance Costs Per
-Year $5,000 (approx.)

Cost Per Round (Where
Appropriate) N/A

Lt)I



APPENDIX D ARM-OR

DESCRIPTION 1, AIT WEAPONS TRAINING

FOR THE N60Al TANK

INTRODUCTION

DESCRIAYfION OF WEAPON SYSTEM

The M60Al tank (currently referred to aE: the Nain Battle Tank)

is the principle tank issued to the field for all active Army Armor

battalions and separate Armor companies. The tank weighs 106,000

pounds and is manned by a four-man crew (tank cor-nander, gunner,

loaeer, and driver). The armament consists of a 105jn gun (N68)

with a supply on board of 63 rounds of 105mm (main gun) ammunition.

A 50 cal machinegun (1185) capable of engaging aircraft and personnel

targets is mcunted on the tank. The tank also has a coaxial 7.62mm

mach.negun which is used for destroying personnel targeti;. A gun and

sight stabilization syst. m for the main gun his 0een developed and

80 tanks will be retrofitted with this stabilizer. There are

several other components under development, to include a laser

range finder which will replace the coincidence range finder, ;i; a

part of tap Product Improvement Program (PIP) for the M60A1 tank.

The tank is equipped with night vision devices and a searchlight to

enhance engagement of targets at night.

TACTICAL MISSION

The mission of the M60AI tank is to close with and destroy

enemy forces, using fire, maneuver and shock effect.

The 105mm gun system is the primary weapon system of the tan

battalion and has the capability to destroy heavy armored vehicles

at a range in excess of 2,000 meters.

Units equipped with the M60AI tank are especially suited to

execute the following missions:

1. Destruction of hostile armor.

2. Deep penetration to seize decisive objectives.

6kECING PGE b - i,(1 FiiJ)



3. .zpLr,-r..t in the mobile reserve of a large nnit to
cond.uct spoiling attacks, counterttackq, and striking
force actions.

4. EnvIopm-ent and destruction of a hostile fr

5. Acting as a part of a covering force in retrograde
movc'.ents in offensive and defensive action.

6. Acting as a part of an exploiting force to take advan-
tagc of the success of other friendly units or ,i;zlcaz

7. Puiuit and destruction of a hostile force.

CURRENT ARMY ORGANIZATION OF WEAPONS AND PERSONNEL

The M6CAi tank, with its crew of four, is organized into a

five-tank platoon. The platoon is organized into a three-tank

sectirn, normally unda; the direct emrloyment of the piatoi leade,

and a two-tavk section under the platoon sergeanit. The t:inl,

c,: --- ,y i3 coaiU.T ', of three tank p1 itoor. (15 t:.nks) with,

t;nks in company headquarters. There are three tank companies in

the tank battalion and there are also three tanks in bartalin head-f

quarters for a total of 54 tanks in a battalion. All Army Infaatiy

divisions have at least one tank battalion, most mechanized Thfantry

divisions have foar tank battalions, and most Armored divisions have

,-ix tank batalions. There cre several non-divisional tank battail'on,

LACT ICAL EMPLOYMENT

Tank units at platoon, company, and flat!alion levtl csmonly

fight as a combined arms team with i;lantry, usually mechani;ed

l,. antry, supported b; Field Artill.ry and probably Engineer:;.

The combin,.d acms team of tank and infantry constitute the prin-

cip!e maneuver tl.r.ents of the land battle. Sonm, of the aspects

of tactizal L-mplo-mint aic li sA md 6elw.

S. Tank trntts are capah ic of maneuver and control of tremendous
armor protected fire pow.-r u , rb, battlefirld.

2. Tnk units can move rapL dly from one area to anoth.r and
decicively engage the enemy at a critical point.

3. T"he M60AI tank can withstand to a -;tgnifi-nt degrue
the efki cts of a nucl,ar csploba



4. Tlie t K c.: c, Iu-' h- v assault actions against enemy
pos 1. io,..;.

5. Tanc's ,.r. dii.ersi a, cuncentrate rlpidly.

6. T..&s cri r:pidly engi?,e the enemy and quickly disengage
fruL .'~aen-my.

TRAlI G CQN;T T

in selecciag train:ing content for crew members of the M6OA1

tank, various nrothods wure used in determining performance require-

ments, devm loping mission profiles, and arriving at proficiency

st.ndards.

TASK ANALYSIS PROCEDURES

During discussions between T,,embers of the U.S. Army Armor School,

U.S. Ar: tkrm.or Training Center, U.S. Army Armor and Engineer Board,

and FtunKRO, it could not Le determined that the Army :iad conducted

a formal task analysis of performance requirements for crew members

of ,ha 1M9.l\ Tank. It w-,as generally concluded that performunce

requiremencs were determined by -- questionn;-ire (51), individual

interview (5%), observation (10%), and conference or comnittee

(SOX). The determination of these requirements has been ewolu-

tionary in nature because of the above procedures plus feedback

from engieer :,nd service tests conducted by the U.S. Army Armor

and Engineer Board, from troop tests conducted in. the field by

tank units, and from e.perience gained by the Weapons Department,

U.S. Army Armor School. During various research efforts for the

Army, liumRRO has conducted evaluaLion3 to determIne perfornaaice

requi.enents for tank crew members. As a result of Work Unit

SiiOCKAC2ION, Technicail Report 47, "The Determination of Job Require-

ments for Tank Crew 'Members" was completed, and Technical Report 59,

"An Improved Advanced Individual Training Program for Armor,"

a(drex;sed the perform3nce requiren-nLs .or c-ew members of the

A48AI Tank. This crffc;rt was followcd by a series of picture guides

for skills of thp croW sa i cf the M48AI TanK. Later the Army



pubtj-'lhcd t- e 277sra~ training circulars (picture giu)for

cr--r me-mbelrF Le t-e '!' -ak 105mm Gurn M60.

UULJ2 .lo c~nucuasiviar work under Work Unit ',13. Th I

efforc addressed cr2w duties, foc crew members of the US/FRI .,:6T,

el60AIF2, 1455i 11- 30."1 v,-hicle s.

UTILIZATION OF MISSION PROFILES

Mission Priused in the development of tlk2 M6O0A1 tank

could not be Idcnt LIJPe. ow,2v-r, tl-t plaai of service test lor

tl,5 idd on ctb 1 r r the -6oAi included a it uo profile,

and from this document many crew performance requirements can I,,r
d ifr i ved.

AMOUNT OF TRAINING REQUIRED FOR PROFICIENCY

The ruc.of practice rounds required for az accejiizKC ml

f Iriv [ of;C 'ncy Ih I; -L-c I~ I .'Z. .ed by CIA - ;%. y Zo

crov m-mbcr) fllw

"erif i itioen of zero I rti PT

T o11o 12 V J.n.aticnarv txiak/ 2 rJ" 1E

st"-oticoaary target , dlay) 2 rdaL iTP

Table 1. A (Stationaryta!
mow La;' ta .rget, clay) 4 rkis T,?T

Table V Bi (Stationary tank/
fioving target, niqhr-') - 4 rds Tlt'i

Thi; do ter-rination h:-, beutw prl:;xzriiy i tom fet~au ron:,

initlal coiir.ao,. ,oreeac effort could be idimtrified which

addressetl the amount )f training required for an acceptablo vi

F Lring prof icien-:v

At the re; tin hc a ' -iamOo com-pIlte.S thlL fir7og u f

a t;abli , hie continue% t:o tha neXt talble' Vihether Or not lie u c~; i

vna I a targat. lowever, Iium.RRO? s otgoing Work Unit TPEj(.a

developng ert orna~ce critL:cra ona it O/,4) GO bac la wliici , i1



require tctr' 'c toc. successfully -aOt~ ")ecified nuhrof

target,;, under varying conditiunsb, in c-ff .0 ,vance to tla next

1ILS i ~a s lirnit,.d tic ~ pz:c ical-exercLses 101

Advanced Indi-i d i i r.ing, wn i t !-he trainee zo p r" tice

some a.-p)ct oi Ls i.- ngseqcanc:o. F-r the following practical

exercises, set Tiblt D- -1 for thic ncic r of trial s (-r :uarId!: p-et

traine.2 and the insctruc-icnai meL'-cd used.

PERIOD 8 - Durh,'ig tui" period1, Lite triinee usen- the ncoa.-balllst ,'c

re'ticle of th-e eris cope to acquit signt pIt~and at-ply 'ourst

on target (BOT) fire &odjustnen a" f r tinr and ---,inp a -s

PERIOD 9 - During this period, tiU, Lainee uses Lhe gunner's tele-

scope to acqaire sight piccures and apiply T)01 for stationary

riovin treL,

PP' FDD 17 '"IF - Duri.-i .Ils period, the traiJnee uscs the guinner's

control to bo7rcsigbt and zero the mvai-n g,!n- and firo centrol i-,istrii-

TileatS, rt-,;nond to tank commranler~s fire cwmand1, indot: the pro!'cr

azmnitio-a on th- com-.uter, acquire g-~rinitial sight pictu"re

for stationary targets, apply biir L-Ctr.-target rethod of fir. aojust-

m-2nt (with iASER -no,,ited in Md-73 position) and! apply a oernate

method of r~ ctrLin response to tne tank rnaur' us~n

fire cormnand. All firing; is done using the LASIER and no i.

am-unitirn is used. This is a sttt:.- ank ind targ-et e;.

PrI!,OD 19 - During this period, the train,,ee fires the 7;.An guAt

4scatioiar- targets using the gunner's ; ar and secondary I ht

and applies misfire procedures.

PPTTD 20 - Diurln, this period, zhe trainoe fi*res the rain n;i

1-.)V t L V t a r g e :ia n, the vtuaner '; P.-:: ancl t'C( ncl -,rv ;Ig

11ES, D GI 1 -Darin t I' p :od , ths rni. fires, the ::aain g un 1us ijug

the feodr-tire coiiri atrc ;itrgelts klurl,11 0

uz1J z ing artif iali lnato.



.FIol I t.. h po ri 1

017 1, 1 c%, nit uil, wh l flnI. ic:1o

Thx- kito;r p it~ t i [lit,8vg

I: '*L V I I \AIlt)iI itI i dei IOi I w 1 11,t1, V i .

it.oc ist~ f e!!;o I II cI li c, t() I 11 I.. ill, I Ii. Ii iiti Cii ill 1

Th c mpI -v lk~i in I por liriii ois ,' "1 ti:h 1) 1. Lt Al

o tu 1I o iiI C I IIl t 1i I it d tl I C t ll i i I i 1, I I 1 I

iP.1. 11,1 VV :il-, C 12oN 2!' II I I tilt , I hol .

F I 1 0i iC 1H Il 0 1 1 1 i' I t

ILI,



3. Icmn'nit.. identification : J rij- ,niher tape
lc2,.t- with weapons stations

4. Co ., ,, ('";i>

5. 50 ca'- ,-i i'no -u., (,S .

DESCRIPTION OF TILE CRITERION LEVEL OR STANDARD FOR ACCFPTABLE'

PERFORMANCE

Performanuc, S.r-.,rds. Sruda".t: are divided inro groups and

each grotu La sent to a t,sL station. Students are rotated from

stition to staticn as dirccted by the test officer.

Students ,hr, rerelve an unsatisfactory score or. a GO/NO GO V

basis on any perfoc-L.ance meas.'ce cannot reeivc a satisfactory

rating for that station or Lhe entire examination. The

trinee must rec¢,ive remedial troining prior to retesting of

that particular station.

Score cards are reproduced at A(, rui'lications USAAR11C and

issued to thL unit prior to the test. Upon completion of the

exarrinattii. students return .- cora cards to the officer in

charge at ii;e ATT Brigade instructor Committee.

Vali-dity of Pertormance YKaslires. The end of course performzance

mnasures ;ipl,_,ar to prvide a valid in'fi iLo of the level of pro-
ficiency io,,uirod for a tank loader in combat. it should be pointed

out thal ::he performce objective of the proficienc, test states that

'"lhe :oi. Ler c~n perform basic skiilis rcqu red for qualification as

ai l.:errd Cre:-rim, tJS i!El0." 'ICE 17-37i" "Tak Company" ",tates that

an lIEl0 i a task crewman "loader" grade i,-3. TLhe AIT trainee is

far.iliar!. zud wilh txu other crew dute:;, Tank Driver 11E20 (E-5), and

Tank Cune- 1l,20 (E-5),

4i

- ~~I4~ W~t



Table D-iL

~~:ipio:~of MIT for the M.60Ai (,MDS-lilEo)

Scon or~ erciiago Number of Uti lizatior,

obctive orpei training of triniri--
obj''ItV12 co*,ducted itrials per dvioec;, 1>"";

Period of Iastructioa Dfperiod wihCD Isudint per fi ring, mc
orp'. positiorl up., or han~is-

during each oti ac t uaI

I PE. e(I

i~~~~ri00ii,, PH.£. .il df

l1037/ C o n f N /A

6 ~ o 2 - 1 Ili:. Rc12ihr 5Y Coaf 2.lidr -orl

rerod3 2syatem ~ 95% PE

iv,,-~od 3- 2 lr. i0% Coal:I
" rocedurcs ) 07 -,1-

Period 4 1 I :r. TUrret Opns al k,&

* Period 7 -- 2 hr. Fntro to Tanik atCuf2

2- . r. 1:i c r i re I '' Cou 4hn



Table D-1

(cont'd)

Scope or Percentage Nu-,ber of Utilizatio-

objective of period training of trainingi

of period conducted trials per devices, live

with C, D, student per firing, mock-
Period of Instruction or PE. position ups or hands-

during each on actual
PE. Lt~juipm~n t

during PIE.

Period 9 - 2 Hr. Direct Fire 50% Conf 4 Hands-on

Secondary 50% PE

sight

Period 10 - 2 Hr. Direct Fire 5% Conf N/A Hands-oi

Daylight I 95% D

Period 11 - 2 Hr. Direct Fire 10% Conf 1 Hands-on

Period 12 - Stabilized 75% PE 9 Hands-on

Gunnery 25% Conf Dry Fire

Period 13 - 1 Hr. Breechblock 5% Conf 1 Hands-on

Review 95% PE

Period 14 - 2 Hr. Boresight & 5% Conf 1 Hands-on

Zero 95% PE

Period 15 - 2 Hr. Main Gun Ammo 10% Coaf 1 Hands-un

70%D

20% PE

Period 16 - 7 Hr. PGE 5% Conf 1 Hands-on

95% PE



Table D-1
(cont'd)

Scope C: I Pe.rce0,t ae Number o' Uti zat:
objective c! period training of traini,;
of period conducted trials per devices, 1".

vith C, D, student per firing, ir.c

or PE. position ups or hands-
Period of Instruccion during each on actual

PE. equipment
during P?.

Period 17 - 4 Hr. Table I & II 10% Con HIand-on
90% PE 34 (Laser)

Period 18 - 2 hr. Ta'l.- ILl 10% Conf 17 Hand-on
90% PE (Laser)

Period 19 3 Hr. Table IVA 5% Conf 7 Hand-on
95% PE (Live r'r),

Period 20 - 3 Hr. Tab te VA 5% Conf 4 Hand-on i
95% PE (Live Fr):

Period 21 - 3 Hr. T-ble VB 5% Conf 4 I'and-on
95% PE (Live Fr)

Period Z2 - 4 Hr. MG Faro. Fire 3% Conf 1 Hand-on
97% PE (Live 14,'

Period 23 - 8 Hr. Table VIA 3% Conf 1 Hand-o;
97% PE (Live Fr



ARMOR

DESCRIPTION OF AIT WEAPONS TRAINING

FOR THE M60A2 TANK

INTRODUCTION

DESCRIPTION OF WEAPON SYSTEM

The M60A2 Tank (formally identified as the M60AlE2) has not

as yet been fielded. Six tanks were made available in 1971 to the

U.S. Army Armor and Engineer Board (TECOM) for testing. It was

determined that before issuance to troops, a troop test of the

M60A2 would be conducted by a TO & E tank battalion. The Armor

Center received M60A2 tanks for training instructors in the

Weapons Department of the Armor School. After this instruction

was completed, 54 2-man tank crews (that were qualified MOS lE

tank crewman) were sent to the Weapons Department of the Armor

School for familiarization on the M60A2 tank in order to conduct

the above mentioned M60A2 tank troop test. These crew members

were tank commanders and gunners. The familiarization course was

three weeks in length. The troop test as of this date has not

begun. The familiarization training of the 54 crews (108 men) by

the Armor School is the basis for this report.

The M60A2 tank from the turret ring down is almost identical

to the M60Al tank. The turret, however, is of completely new

design and possesses many components not found in earlier model

tanks. The main armament is the 152m gun/launcher similar to that

found in the M551 AR/AAV. The tank also hat an M85 caliber 50

machinegun, and a laser range finder. Like the M60Al tank, the

M60A2 has night vision devices and a searchlight.

TRAINING CONTENT

In selecting training content for crew rembers of M60A2 tank,

various methods were used in determiling perform.nce requirement ,



developing mission prcfilcs, aK .,rriving it proficiency sta:qdards.

TASK ANALYSIS PROCEDURES

During dL; -;s~ions betweet me:,.berrs of the U.S. Arr.y Armor

School. U.S. Air.' Ar.mor "al-ning Certer, U.S. Army Armor Eagi.-oer

Board and H,,RP\,, it could not be determined that the Aruy h-A

conducted a formji task analysts of perfc:.,-nance requirements for

crew mamnars of the X6012 Tank. It was generally concluded that

performance requirer~onts were datcermind by --- individual inter-

view (15%), observation (10%), and conferm.ce or conittee !d 5%).

-he determination of these requirements has been evolutionary in

nature because of the above procedures plus feedback from engineer

and service tests coinducted by the U.S. Army Aror and Enginr

Board, from troop tests conducted by tank units, and from ec<:perience

gained by the Weapons Department, U.S. Army Armor School.

In 4-1,e past HumRRO has conducted rcsearch for the Army in

wcich parformance requircments were identified. These efforts

pr.rarily addressed "gun" tanks rather than "gun/missile" tanks.

iiowever, with the advent of the US/FRG MBT and the M65i AR/AV,

llumRR3's efforts included addressing the problems of combat

vehicle missile systems. As a result of Work Unit 2'T, Research

By-Product, "US/FRG "IBT-70 Crew Functional Procedures and Perform-

ance Standards" and Research By-Product "Crew Duries and Tasks for

Operation of the M551" addressed the problem of determining per-

fcrrmance requirements for these two vehicles.

During the summer of 1973, the Armor School developed a three

week familiarization course on the M6(fA2 tank. The course was

gPLen to crew members who would p-rticipate in zan intensified

confirmatory troop test. The development of this course wa- done

primarilv by conference/comii tteoe andl did not include form.il tank

aly:;" research. No additina I. fforL in d, f cmmln[n. le f ormance

,-Li rr,;,en':i for the M60A2 Tink wa:; identifled.

t1.[11./. A\lN OF MISSION PROFILES

A is on profile for the ,'60A2 tank was dovelopol by tit U.S.

Ar: Co.,at Fevelo Ie',nts Co;hanl in 19t9 and 1970. in th r ;,rrat iv



the vehicle is volved in eleven different tactical engagements,

requires maintenance and resupply operations, and operates over

various types of terrain. The US/FRG MT mission profile was

used as a reference in developing the narrative for the M60A2

profile.

During the development of the .US/FRG MBT, mission profiles

for the vehicle were developed. One of these profiles entitled

"NBT-70 Mission Narrative, Revision of 1 June 1969" was published

26 June 1969 by General Motors. It defines the capabilities,

battlefield, requirements, and life cycle requirements of the

MBT-70 weapon system. During the narrative the vehicle is in-

volved in ten different tactical engagements, requires main-

tenance and resupply operations, and operates over various types

of terrain. From these types of documents crew performance require-

ments can be derived and tasks determined. The amount of detail

in the narrative is sufficient to accomplish task determination,

however, reaching the end product would require considerable

effort.

AMOUNT OF TRAINING REQUIRED FOR PROFICIENCY

The number of practice rounds required for an acceptable level

of firing proficiency has been determined by the Army to be 130

rounds of TOPT and 1 Shillelagh missile per M60A2 crew. Modified

firing Tables IV, V and VI were fired during daylight hours. When

a crew completed firing the authorized rounds for each table it

moved to the next table regardless of proficiency attained. (It

must be remembered that the POI in auestion was to familiarize

a group of trained 1I60Al crewmen during a specified time and with

a specified number of training rounds in preparation for the

conduct of an intensified confirmatory troop test.) As the M60A2

system is integrated into AIT, performance requirements will be

determined.

TRAINING METHODS

The course of instruction "M60A2 INUENSiFIED CONilEQIT-.KY Tcr.S

TRAINING" and a Draft POI were utilized for the M60A2 Familiari.atlczn



training. See T-b D- for a dcta it:, dV cr t 0:1 01 Lhv

instructio.ilv :.2tCodS all i ;'er of trials or rounuds per

trainee.

COMPOSITION OF PRACTICAL EXERCISES

1. -:. ',I.,L. on - 0%

2. I ra:ice 4ith trainirc device - 2%.

3. Laser firfn2 - 62%

4. V., firig -36%

* By utilizing th. turret train, r M37, the loeaer ul-caliber

device, and the conduhct of fire trainers M42 aad M3 it is believed

that good use is rade ol training devices. However, as more

experience is gaine2d with the 60A,. "'aak, furthvr :t:tdy should

be made to mini-:i.z.. -Lnuniti,.:.. ditures. V.,i'h the new

caphility to fire the main gun a'-munition fruo a moving tank

(stabilization), this area should Lw further developed. A

,levi,".e .igti: be :eveloped to sicflaltLe a noving tank.

PROFICIENCY NLEASUREM,,ENT

END OF COURSE EVALUATION

Performi,'ce easuLres. The performance testiug for the 5/4

(2 man) crews from Fort ilocd was li,,ed on an evaluation of all

perscir2l n s Tank Comn- .rders and Gunners. Individuals and crews

were required to perform basic skills on a GO/NO GO basis. Most

of the cvaluatton was performed w'th "Hands-On" actual equipinent

and trai-qc devic,'s such as the N37 Turre.t Trainer and the >2{55

Lac;er Sub-C:liber device. A total of 45 1/2 hours was devoted

to this eval:iation as follows:

Subject Hours

I. Prelimirary- Gunneiy Examin..tion 8

2, ui ,i~ber firing tab_'! i, I A m1 IIA.
"fa1 e, fired twice, o:ne for practice ond
ul, LOU record 4'

3. it tng of gunnery tables IVA and VA 8

, .l



Subject Hours

4. Firing from a moving tank at a stationary
and moving target (not scored) 8

5. Firing Table VIA, crew machinegu exercise
from a moving tank 8

6. Firing Table VILA, scored to determine crew

proficiency of all weapons 8

7. Written examination 1 1/2

Performance Standards. Scoring of the preliminary gunners

Examination and Tables I A through VII A were based on the criteria

established in Appendix C "Yi551/Shillelagh Gunnery" Section VIII

and Appendix F "Stabilized Gunnery" FM 17-12 "Tank Gunnery" dated

November 1972.

Ammunition Requirements for the M60A2 Familiarization were as

follows:
Items Per 2 Man

CTA Item No. Description Crew

1263 Cartridge Ball 3,000
7.62mm TR 4-1

1470 Cartridge ball 2,000
50 cal. TR 4-1
MLB

2867 Cartridge 152mm 52

Cuided missile 1
152mm Shillelagh

Grenades N1176 6

Validity of Performance Measures. The performance measures

utilized may not provide a valid Indication of the level of pro-

ficiency required for combat because the crew members only fired

qualification Tables IA through VTl A (daylight) . 7hey did not

fire Tables IV B through VII B (night firing) nor did they fire

Tables VIII A and VIII B which are the crew proficiency day ,d

night tables. It should be pointed out, however, that this wa,;

an M60A2 familiarization course and not an MOS producing cour!.e.



Table D-L2

Descrinti,-n ,r >bA2 .i :L.ified Confiratory Test Training

Utilization
Number of of training

Lraining devices, live
Perc ntage trials per f iring, sick- K
of period student per uns, or hands-

or condacted Iposition o[1 actual

owledtie C, D ng rea,, er, 
Period of Ins c f tretd oi P rE-t No 4 , 2T

Period I The, PwE is All PE In cases, MSt oi- ti, s
conducted thred train- examintion

Preliminary Gunnery to test the i g thras ' hands-on
Examinatiorn. c rewwIn ' s jier student ; equ1i pme n t

iknowledge if any rL- I owever, the

of terret- qirement M42/43 ruOFT
"11,~t fed wSa not Was uuyed.

weapc ns, passed the asrt
SFie con- studntie ne
ti~ol s)'jtClns, doing it

and gunnery Iunt i the
procedures. required

accura~cy was
obtained.

Period 2 Sub)Cliber All PF. Each student XM_55(3A110) 5

excrc i;e fired once laser Lank
Subca]Jiber Firing irp Z"111- for prav-tice gunnery

17nbles IA, IIA, IliA ducted and once for trainer.

using the record.
I(LWFS);

firing
s ngl.a

shct to
simulate
firing.of
the main
gun. Table
TA tests

ability to:
(1) zero main
gun, (2) en-
gage targets



Table D-2
(cont'd)

Utilizaticn
Number of of training
training devices, live

Percentage trials per firing, mock-

of period student per ups, or handg-

Scope or conducted position on actual

objective with C, D, during each equipment
Period of Instruction of period or PE PE during PE

Period 2 (cont'd) during pe-

riods of

good visi-

bility and

poor visi-

bility.
Table IIA

tests the

crewman's

ability to:
(1) apply

primary

method of

adjustment

(BOT), (2)

apply al-

ternate o b
method of

adjustment.

Table IliA

tests crew-

man's ability i
to: (1)
track, lead,

and engage
moving targets
(2) adjust fire

on moving tar-

gets.

Period 3 Table IVA All PE Each stulent live tire
tests the firt, twic

Gunnery Table IVA crewman's from the
Stationary Target ability to: gunn 'r and

Exercise engage sta- com-ander
tionarv tar- positions.

gets using

all of Lhe
tank mounted
weapons.

__________________________________________________ ________________________________ _____________________ - - ~ -

.t~



Table D)-.

't rLinin, r (JV I.

PC Cccnt >e' trials per firit. K -

of oirid stuLdenzt per ups, or hands--,

eecor k cO(Ic r P S' oi t ion1 onl aotua;
01, 'ct ive b Liurn'e

j1-_ o'f o-er7cd or PE 6 uriv, P

Period!c AAl.Y; 4a"- .Ld d'2n Live f j-,e
tes--ts the fc-

Gunno ry ';-b le VA f r(,;-,f corn L'

Srt ionar~ '; ' i>i- o: ~n
Tar-_-t E:-rci s9  e :~pi rcv'ng co0 mIa -e

ligecs usigPoiio"

a.l of tlhengosin.

tob -nrod "blic t" Uibli.zd dr

u oniandc r

L i on a C Indp os 7-1 rioCnI
movingO tar-

os with
rna Ti arrnailnent
end! .- ach i e
gun trem a

Peziod 6 !aleVA PE G 11 livc f ire

anlnr ?~~eVL c r evo
~iii; y to:

t io; i ry an.l I
ro tr withi
the c:ax- end.n

.. '~ Ci .'I4



APPENDIX E FIELD ARTILLERY, BRIEF SURVEY

105mm Howitzer

Hours of Instruction For Each Level of Training

AIT NCO OFF Unit
Instructional Method 13A1I 13v20 --lc* Advanep Ra- i Trmining

1. Lecture 14 2.5

2. Conference 8.1 25.7 8.8

3. Demonstration 10 1.5 .6 2

4. Practical Exercise 99 5 31.2 19.3 44.8

5. Peer Instruction

6. Instructor Guidance 26

and Critique With
Small Group

7. Individualized,

Self-Paced

8. Group Paced

9. Self Study

10. Guest Speaker

11. Case Study

12. Review .9

13. Computer-Assisted
Instruction

14. Programmed Instruc- 7

tion

15. Other:

Total Hours of
Instruction 156 9 40.8 37 53.6

*Primarily for 13B section1 of class.
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FIELD ARTILLERY

105-. Howitzer

Course Objectives Achieved With Various Media
AIT NCO OFF Unit

Instructional Media 13AI0 13E20 Basic Advance Basic Training

1. Field Trips 17

2. Training Devices 4.2 4.2

3. Audio Tape Recordings

4. Transparencies

5. Filmstrips

6. Still Pictures

7. Printed Material 7

8. Television .1 .2

9. Motion Pictures 3.4

10. Actual Equipment 145.6 9 30 17 45.2

11. Instructor 6.5 3 4

12. Other:

Totals 1156 9 40.8 37 53.61
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FIELD ART~ILLERY

105mm Howitzer

_____________Amount of Practice_____

AIT NC OFF Unit
Practical Exercises 13Al0 13E20 Basic Aace Basic Training

CREW DRILL

* Live Fire
Artillery Team 100/D(l) 16/D 631/P (12)

2/S

Crew (direct) I/S(2)
Crew (indirect) 3.5/S 15/'S(5) 7HiE/S(8) 4/S(9)

80/P(3) 4.8/S(6) 4/P(10)

PA Bn in Combat 2/S
879/P

Firing Btry Proce- 20/P
dures

Simulated Fire

Crew (MSOP) 2,14.5/S

FA Bn in Combat 240,14.5
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105mm Howitzer (Cont'd)

Amount of Practice
Al T NCO_ _ OFF Unit

Practical Exercises 13AIO 13E20 Basic Advance Basic Training

INDIVIDUAL DRILL

Live Fire

Gunner & C.of Sec. 15/S(5)
Duties of Btry XO 7/S(8) 4/S(9)

41P(10)
Target Acquisition 50/D
Crater & Frag. .66/S

Analysis 80/P

Simulated Fire

Gunner & Asst Gunner 5,7.62/S 5,7.62/S
12,14.5/S

Area & Precision 11,14.5/S
Fire Missions

(1) /D - per demonstration
(2) /S - per student
(3) /P - per practical exercise
(5) 13B training only and same rounds
(6) 13E training only
(8) Same rounds
(9) Same rounds

(10) Same rounds
(11) In addition to the allocations noted, the Field Artillery Officer Basic
Course includes two demonstrations:

(a) Field Artillery Firepower and Air Firepower. Cost per demonstration
$268,212.42; conducted 2 times per year; attended by 3,181 students (includes
not only OBC attendees but all Field Artillery students in residence).

(b) Mechanized Rifle Company Team in the attack. Cost per demonstration
$73,600.30; conducted 3 times per year; attended by 4,613 students (includes
not only OBC attendees but all Field Artillery students in residence). All
figures reflect FY 74 projections.
(12) See attached pages for ATT/ORTT amunition support requirements for
105mm How Battery and Battalion.
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FL LD ARTILLERY

105am Howitzer

End of Course 1Percent of Total Evaluation
Proficiency AIT N'OOFF Unit
Measurement 13A10 1 13E20 Basic Advanpe T..a cnR...

1. Type of Measure

a. Norm Referenced 40 100 100
(curve) i

b. Crit. Ref. (go/ 100 60 100
no go) j

2. Type of Evaluation

a. Paper and Pencil 40 100 75
Test

b. Hands-On, Part 100 6G 25
Task

c. Performance with
Training Devices

d. Crew Drill, Gun-
ner's Test

e. Integrated Test 100
of Terminal Per-
formance Require-
ments)

f. Other: _
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FIELD ARTILLERY

105mm Howitzer

End of Course Test Trtals or Rounds Per Trainee
Proficiency AIT NCO OFF Unit
Measurement 13A10 3E20 _asi AdMA0 jsANj TrA1n-ng

Evaluation of Firing
Proficiency

Crew Performance

Live Fire IOO

Simulated Fire

Dry Fire

Individual Perform-
ance

Live Fire

Simulated Fire

Dry Fire 100% 40% 25%

2bb



FTELD ARTILLERY

l5MuA Howitzer

Training
Management AIT NCO OFF Unit

Considerations -13AI0 1E20 _Aance T-i BLas

Prescribed Inst/Stu. 1/10 1/10 1/25* 1/25* 1/25*
Ratio 1/12** 1/12** 1/12**

Time Period Over 7 wks 7 wks 12 vks 13 wks 13 wks
Which Instruction
Is Scheduled

Total Hours Allocated 280 280 490 523 649.8
For Course

Hours For Training 156 9 40.8 37 53.6

Hours For Evaluation 9 4.8 1.5 2

*Conference
**Field
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FIELD ARTILLERY

155m Howitzer

Hours of Instruction For Each Level of Training
_T NCO OFF Unit

Instructional Method 13A10* 13E20 Basic** Advance Basic Traning

1. Lecture 1

2. Conference 16 7.5 2.5 1.9

3. Demonstration .5

4. Practical Exercise 27 23.5 58.7

5. Peer Instruction

6. Instructor Guidance 4 1.4
and Critique With
Small Group

7. Individualized,
Self-Paced

8. Group Paced

9. Self Study

10, Guest Speaker

11. Case Study

12. Review 1.8

13. somputer-Assisted
Instruction

14. Programmed Instruc-
tion

15. Other:

Total Hours of

Instruction 48 33.3 2.5 66
* natrucLion for 155mm How, 8 Inch How and 175mm Gun is given together. In
t. , study, it is all reflected in each section.
N*,rimarily for 13B section of class.
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FIrh -M ATILLERY

1 Cc;,rae Oh',t..'ves Achieved With Various ?4edia
AlT' NCO OFF Unit

Instructional Heila 1 3Aih~E 2O Basic Advance' Bai ritn

1. Field Trips 8

2. Training Devices

3. Audio Tape RecuL!aings

4. Transparencies

5. Filmstrips i

6. Still Pictui'ed

I
7. Printed Material

8. Television .

10. Acual £quipw:nt-  39. 1 60.7

11. inntructor I 9.5 2.5 5.3

12. Other:

____ __ _ _ .
,__ _ _ _ _ _ _ __ _ _ __ _ _ _ __ _ _ __ _ _ _ _

LTotals 48 33.3 2.5 1 66
*Instruction for 155mm How, 8 inch Hov and 175mm Gun is given together. In

this study, It is all reflected in each section.



FIELD ARTILLERY

15Smm Howitzer

Amount of Practice
NCO OFF Unit

Practical Exercies 13AIO 13E20 Basic Advance Basic T n

CREW DRILL

Live Fire (7)
(Arti 11ery Teia) [6/D(1) 88/P(3)
I Crew) I 18,,n/S(4) 5/S(6)

( ng b')t r, ) 132/P
Simu1ated Fire

Dry Fire

INDIVIDUAL DRILL

Live Fire
;unner & Chief of Sect. 9/S(5)
)uties XO & C. of Sect. 5/S(6)

Simulated Fire

Dry Fire

(1) /D - per demonstration (5) Part of 13.8 rounds listed above
(2) /S - per student (6) Same rounds
(3) /P - practical exercise (7) ATT/ORTT ammunition support same
(4) 133 & 13K training only as for 105m How Battery and

Battalion

%AR



Fl~'2 o ITILLERY

15' , A,^:.t-wer

t
End o Course i PVrcent of Total Evaluation

Proiicieny . AIT NCO OFF Unit
Measilr(,rt 113A]0 13_ l at c _jAdvance Basic Trailnina

1. Type of Measure

a. Norm Referercc,! 34 100 100
cur-ve)

b. Crit. R*ei. (gol 100 66 100
no go)

2. Type of Evahv'-!on

&. Pap..r and Pvrcil 100 75
Test

b. HandF-On, Parr (,6 25
Task

c. Peifoniaance wit'
Tralir.g : *' I

d. Zrew Drill, Gun-
ter's rest

e. Integr !e ' S.st 1100
of Terminal P'er- I
form-A-"c'? Re-A,,rs"-
rne.v .,)

f. Other: . . . .

I_-I
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FIELD ARTILLERY

155am Howitzer

End of Course Test Trials or Rounds Per Trainee _

Proficiency AIT NCO OFF Unit
Measurement 13A10 13E20 Basic Advance Basic Training

Evaluation of Firing
Proficiency

Crew Performance

Live Fire 100%

Simulated Fire

Dry Fire
1K

Individual Perform-

anc e

Live Fire

Simulated Fire

Dry Fire 100% 66% 25%
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FIELD ARTILLERY

155m m Howitzer

Training
Management AIT NCO OFF Unit

Considerations 13AI0 I 13E20 Basic Advance Basic Training

Prescribed Inst/Stu. 1/10 1/10 1/25* 1/25* 1/25*
Ratio 1/12** 1/12** 1/12**

Time Period Over 7 wks 7 wks 12 wks 13 wks 13 wks
Which Instruction
Is Scheduled

Total Hours Allocated 280 280 490 523 649.8
For Course

Hours For Training 48*** 33.5 2.5 66

Hours For Evaluation 3*** 6.2 .3 2

*Conference
**Field
***Instruction for 155mm How, 8 Inch How and 175 Gun is given together. In

this study, it is all reflected in each section.

I9
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FA Btry, 105, 155, T & SP

Approximate Unit Elements
Mission Rounds Evaluated

I. Emergency Mission 16 FO

FB
COMM

2. Area Adjustment, High Angle 16 FO
FB
FDC
COMM

3. Area Adjustment, Low Angle 16 FO

FB
FDC
COMM

4. Registration, Impact 24 FO
Survey
FB
FDC
COMM

5. Registration, HB 10 Survey

FB
FDCCOM

6. Defensive Target 12 FO
FB
FDC

7. Met + VE 6 FDC
FBCOMM

8. Time on Target 12 FDC
FB

9. Illumination 16 FO
FDC

FB

10. Battery Transfer 6 Survey
FB
FDC
COMM



FA Bn, 105, 155, T & SP

Approximate Unit Elements

Mission Rounds Evaluated

1. Registration, ea btry, quick & time 78 FB
FDC
FO
COmm

2. Area Adjustment, Low Angle (6) 98 FB
FDC
FO

Comm

3. Bn Mass, one btry adjust 28 FB
FDC
FO

COMM

4. Emergency Mission 16 FB
FO

5. Area Adjustment, High Angle 16 FO
FDC
FB
COmm

6. HB Registration 10 Survey
FDC
FB
COmm

7. Illumination 20 FO
FB
FDC
COmm

8. Restituted Target 6 S-2
FDC
FB
COmm
Survey

9. Met + VE 6 FDC
FB
COmm



FA In, 105, 155, T & SP (Cont'd)

Approximate Unit Elements
Miss ion Rounds Evaluated

10. Defensive Target 6 FO
FB
FDC
Comm

11. H & I Targets (6) 12 FR
FDC
Comm

12. Radar (RB) Registration 10 FDC
Survey
FR

Radar

13. MPI Registration (Radar) 10 FDC
Survey
FB

Radar

14. Bn Transfer Target Area Base 18 FDC
FB
Comm
Survey

15. Bn Time on Target 36 FDC
FB
COMK



FIELD ARTILLERY

175m Gun

Hours of Instruction For Each Level of ainlnR
A T NCO OFF Unit

Instructional Method 13AI0* 13E20 Basic** Advance Basic Training

1. Lecture 1

2. Conference 16 6.3 1

3. Demonstration .6

4. Practical Exercise 27 9.7

5. Peer Instruction

6. Instructor Guidance 4
and Critique With
Small Group

7. Individualized,
Self-Paced

8. Group Paced

9. Self Study

10. Guest Speaker

11. Case Study

12. Revie- .5

13. Computer-Assisted
Instruction

14. Programed Instruc-
tion

15. Other:

Total Hours of

Instruction 48 17.1

*Instruction for 155mm How, 8 Inch How and 175m Gun is given together. In

this study, it is all reflected in each section.
**Primsrily for 13B section of class.
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FIELD ARTILLERY

175mm Cun

Course Objectives Achieved With Various Media (Hrs)
AIT NCO OFF Unit

Instructional Media 13A10* 13E20 Basic Advance Basic Training

1. Field Trips 8

2. Training Devices

3. Audio Tape Recordings

4. Transparencies

5. Filmstrips

6. Still Pictures

7. Printed Material

8. Television .1

9. Motion Pictures

10. Actual Equipment 39 10

11. Instructor 1 7 1

12. Other:

Totals 48 17.1 1 .. ..

*Instruction for 155mm How, 8 Inch How and 175mm Gun is given together. In

this study, it is all reflected in each section.
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FIELD ARTILLERY

175= Gun

-Amount of Practice _

AIT NC0 OFF Unit
Practical Exercises 13A10 13Z20 Basic Advance Basic Training

CREW DRILL

Live Fire
(Artillery Team) 3/D(l) (2)

Simulated Fire

Dry Fire

INDIVIDUAL DRILL

Live Fire

Simulated Fire

Dry Fire

(1) /D - per demonstration
(2) See attached pages for ATT/ORTT ammunition support requirements for

175mm Gun Battery and Battalion.
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FIELD ARTILLERY

175= Gun

End of Course Percent of Total Evluation

Proficiency AIT NCO OFF Unit
Measurement 13 1 0 2 .. ZA0a &m4 .-

1. Type of Measure

a. Norm Referenced 87 100

(curve)

b. Crit. Ref. (go/ 13
no go)

2. Type of Evaluation

a. Paper and Pencil 87 100
Test

b. Hands-On, Part 13
Task

c. Performance with
Training Devices

d. Crew Drill, Gun-
ner's Test

e. Integrated Test
of Terminal Per-
formance Require-
ments)

f. Other: _ _

302



FIELD ARTILLERY

175=. Gun

Training
Management A T NCO OFF Unit

Considerations 13A10 13E20 Basic Advance Basic Training

Prescribed Inst/Stu. 1/10 1/10 1/25* 1/25* 1/25*
Ratio 1/12** 1/12*k 1/12*

Time Period Over 7 vks 7 wks 12 wks 13 vks 13 wks
Which Instruction
Is Scheduled

Total Hours Allocated 280 280 490 523 649.8

For Course

Hours For Training 48*** 17.1 1

Hours For Evaluation 2 .1

*Conference
**Field

***Instruction for 155um How, 8 Inch How and 175m. Gun is given together. In

this study, it is all reflected in each section.
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FA Itry 175=

Mission Approximate Unit Element.Misio Evaluated

1. Area Adjustments 12 FO

FDC
FB
COmm

2. Registration 
12 FO

FDC
FB
COMM

3. HB Registration 
Survey

FO
FB
FDC
COMM

4. Defensive Target 4 FO

FDC
FE
COmm

5. Interdiction Target 4 FDC

FB

6. H Nuclear Simulated 
FO

Survey
FDC
FB
COmm

7. Met + VE 4 FDC
FB
COMM

8. FFE. 
4 FDC

9. TOT 
8 FB

COM

304
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FA Bn, Gun, Reavy 175

Approximate Unit Elements
Mission Rounds Evaluaced

1. Registration, ea btry, quick 36 F
PDC/
FO
COMM

2. Area Adjustments (4) 48 FB
FDC

FO

3. B~ttalion Mass, one btry, adjust 20 FB
FDC

: FO
COMM

4. Six H & I Targets 6 FB
FDC
COMM

5. Counter Preparation Targets 12 FDC
FB
COMM

6. Met + VE 4 FDC
FB
COmm

7. Restituted Target 4 s-2
FDC
FB
COMM

8. On-Call Mission 4 FB
FDC
FO
COMM

9. HPI Registration 10 FDC
FB
Survey
COMM
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FA Bn, Gun, Heavy 175 (Cont'd)

Approximate Unit Elements
Mission Rounds Evaluated

10. Bn Transfer 12 Survey
FDC
FB
COmm

11. Three Bn on-call missions 12 FO
FDC
FB

12. Battalion TOT 24 FB
FDC
COMK
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FIELD ARTILLERY

8 Inch Howitzer

Hours of Instruction For Each Level of Training
AZT NCO OFF Unit

Instructional Method 13AI0* 13E20 Basic** Advance Basic Training

1. Lecture 1

2. Conference 16 10.7 1 2.5

3. Demonstration 1.5

4. Practical Exercise 27 15.6 7.6

5. Peer Instruction

6. Instructor Guidance 4

and Critique With

Small Group

7. Individualized,
Self-Paced

8. Group Paced

9. Self Study

10. Guest Speaker

11. Case Study

12. Review .5

13. Computer-Assisted

Instruction

14. Programmed Instruc-
tion

15. Other:

Total Hours of
Instruction 48 28.3 1 10.1

*Instruction for 155m How, 8 Inch How and 175m Gun is given together. In

this study, it is all reflected in each section.
**Primarily for 13B section of class.



FIELD ARTILLERY

8 Inch Howitzer

Course Objectives Achieved With Various Media
AIT NCO OFF Unit

Instructional Media 13AI0* *TE20 Basic Advance Basic Tran.

1. Field Trips 8

2. Training Devices

3. Audio Tape Recordings

4. Transparencies

5. Filmstrips

6. Still Pictures

7. Printed Material

8. Television .1

9. Motion Pictures

10. Actual Equipment 39 16 4.2

11. Instructor 1 12.2 1 5.9

12. Other:

Totals 48 28.3 1 i0.1

*Instruction for 155mm How, 8 Inch How and 175mm Gun is given together. In
this study, it i all reflected in each section.
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FIELD ARTILLERY

8 Inch Howitzer

Amount of Practice __________

Practical Exercises 13A10 13E20 Basic Advance Basic Training

CREW DRILL

Live Fire
(Artillery Team) 6/D(1) (4)
(Crew) 2.5/S

(2)(3)

Simulated Fire

Dry Fire

INDIVIDUAL DRILL

Live Fire
(Gunner & Chief of 2.5/S(3) [

Sect ion)

Simulated Fire

Dry Fire

(1) /D - per demonstration
(2) /S - per student
(3) Same rounds
(4) See attached pages for ATT/ORTT ammunition support requirements for

8 Inch How Battery and Battalion
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FIELD ARTILLERY

8 Inch Howitzer

End of Course Percent of Total Evaluation

Proficiency AIT NCO OFF Unit
Measurement 13A1O 13E20 Basic1 Advance Basic Train~ng

1. Type of Measure

a. Norm Referenced 87 100 100
(curve)

b. Crit. Ref. (go/ 13 100
no go)

2. Type of 9valuation

a. Paper and Pencil 87 100 100
Test

b. Hands-On, Part 13
Task

c. Performance with
Training Devices

d. Crew Drill, Gun-
ner's Test

e. Integrated Test
of Terminal Per-
formance Require-

ments)

f. Other:

5 L



FIELD ARTILLERY

8 Inch Howitzer

End of Course Test Trials or Rounds Per Trainee
Proficiency AIT NCO OFF Unit
Measurement 13A10 13E20 Basic Advane basic , TraininA

Evaluatiot, of Firing
Proficiency

Crew Performance

Live Fire IOO

Simulated Fire

Dry Fire

Individual Perform-
ance

Live Fire

Simulated Fire

Dry Fire
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FIELD ARTILLERY

8 Inch Howitzer

Training
Management AIT NC) OFF Unit

Considerations 13AI0 13E20 Basic Advance Basic Training

Prescribed Inst/Stu. 1/10 1/10 1/25* I.25* 1/25*
Ratio 1/12** 1/12** 1/12**

Time Period Over 7 wks 7 wks 12 wks 13 wks 13 wks
Which Instruction
Is Scheduled

Total Hours Allocated 280 280 490 523 649.8
For Course

Hours For Training 48*** 28.3 1 10.1

Hours For Evaluation 3 .1 1.9

*Conference
**Field
***Instruction for 155mm How, 8 Inch How and 175mm Gun is given together. In
this study, it is all reflected in each section.
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FA Btry 8 Inch

Mission Approximate Unit ElementsiiRounds 
Evaluated

1. Area Adjustments 12 FO

FDC
FE
CONK2. Registration 

22 FO22.F

FDC
FB
COmm3. HB Registration 

10 Survey

FO
FB
FDC
Comm

4. Defensive Target 
4 FO

FDC
FB
COMM

5. Interdiction Target 
4 FDC

FB
COHN

6. HB Nuclear Simulated 
3 FO

Survey
FDC
FB
COmm7. met +vE 

4 FDC

FE
Comm8. FFE 4 FDX

9. TOT
8 FE

COM
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FA Bn, Howitzer, Heavy 8 Inch

Approximate Unit Elements
Mission Rounds Evaluated

1. Registration, ea btry, quick & time 36 FB
66 FDC

FO
COMK

2. Area Adjustments (4) 48 FB

48 FDC

FO
COMM

3. Battalion Mass, one btry adjust 20 FB
FDC
FO
COM

4. Registration, High Burst 10 Survey
FDC
FB
COMM

5. Six H & I Targets 6 FB
FDC
COMM

6. Two High Burst Registrations 6 FDC

(Nuclear Simulated) FB
FO
Survey
COMM

7. K Transfer (Nuclear Simulated) 2 FDC
FB
COmm

8. Counter Preparation 12 FDC
FB
COMM

9. Met + VE 4 FDC
FB
COMM
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FA Bn, Howitzer, Heavy 8 Inch

Approximate Unit Elemnts

Mission 
Rounds Evaluated

4 s-2

10. Rgstituted Target F4-
FB

COMM

11. Mot + VE (Nuclear Simulated) 
I FB

FDC
COMM

12. On-Call Mission 4 FDC
FO

13. MPI Registration 10F

Survey
COmm

14. Bn Transfer 12 Survey

FB

24 FB
COMM

15. Battalion TOT 24 FDC
COMM
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FIELD ARTILLERY

FDC PROCEDURES

Hours of Instruction For Each Level of Training

AIT NCO OFF Unit
Instructional Method .13AIO 13E20 Basic* AdvAne Basic Iraining

1. Lecture 28.6

2. Conference 26.8 32 24.9

3. Demonstration 17.5 6.2 1 1.8

4. Practical Exercise 98.9 58.2 15 99.9

5. Peer Instruction

6. Instructor Guidance
and Critique With
Smail Group

7. Individualized,
Self-Paced

8. Group Paced

9. Self Study

10. Guest Speaker

11. Case Study

12. Seminar

13. Computer-Assisted
instruction

14. Programmed Instruc-
tion

15. Other: I

Total Hours of
Instruction 145 91.2 48 126.6_

*Primar.ly for 13E section of class.

**Takes place during all training.



FIELD ARTILLERY

FDC PROCEDURES

Course Objectives Achieved With Various Media (Hrs)
A.IT NCO OFF Unit

Instructional Media "13A10J 13E20, B iii Advange .aal eTra.

1. Field Trips 22 18.1 10

2. Training Devices

3. Audio Tape Recordings

4. Transparencies

5. Filmstrips

6. Still Pictures

7. Printed Material

8. Television

9. Motion Pictures 2.5

10. Actual Equipment 98.9 58.2 15 100

11. Instructor 21.6 14.9 23 26.6

12. Other:

Totals 145 91.2

.I



FIELD ARTILLERY

FDC PROCEDURES

Amount of Practice
AIT NCO OFF Unit

Practical Exercises 13A10 13E20 Basic Advance Basic Training

CREW DRILL

Live Fire
FDC Team 11/S (4) 2.4/S (5)

(2)

Simulated Fire

Dry Fire

INDIVIDUAL DRILL

Live Fire
Lhronograph & Computer 11/S(2)
Yeistrations Cor. 2 7/1(3)
let & VE Corrections 2/S( )
VE Corrections 2/S 2/S
Registration 2.5/S 2.5/S

Simulated Fire

Dry Fire V

(1) /S - per student
(2) Same rounds
(3) 13E training only and 2 are same rounds
(4) Rounds reflected in FA Bn in Combat and Artillery Team 105mm

How table also used for FDC training
(5) See appropriate Cannon Section for ATT/ORTT support requirements

j22



FIELD ARTILLERY

FDC PROCEDURES

Percent of Total EvaluationEnd of Course - ..

Proficiency AIT NCO OFF Unit

Measurement 13A1O 13E20 Basic Advance Basic Training

1. Type of Measure

a. Norm Referenced 40
(curve)

b. Crit. Ref. (gol 100 60 100 100
no go)

2. Type of Evaluation

a. Paper and Pencil 40 100 75
Test

b. Hands-On, Part 100 60 25
Task

c. Performance with
Training Devices

d. Crew Drill, Gun-
ner's Test

e. Integrated Test
of Terminal Per-
formance Require-
ments)

f. Other:

152



FIELD ARTILLERY

FDC PROCEDURES

End of Course Test Trials or Rounds Per Trainee
Proficiency AIT ____NCO OFF Unit
Measurement 13A1 13E20 Basic Advance Basic Training

Evaluation of Firing
Proficiency

Crew Performance

Live Fire

Simulated Fire

Dry Fire

Individual Perform-
ance

Live Fire

Simulated Fire

Dry FirE 100%



FIELD ARTILLERY

FDC PROCEDURES

Training
Management AIT NCO OFF Unit

Considerations 13A10 113E20 Basic Advance Basic Training

Prescribed Insc/Stu. 1/10 1/10 1/25* 1/25* 1/25*

Ratio 1/12"* 1/12** 1/12**

Time Period Over 7 wks 7 wks 12 wks 13 wks 13 wks

Which Instruction
Is Scheduled

Total Hours Allocated 280 280 490 523 649.8
For Course

Hours For Training 145 91.2 48 126.6

Hours For Evaluation 17 2.5 2 15

*Conference
**Field

152



FIELD ARTILLERY

OBSERVED FIRE

Hours of Instruction For Each Level of Training
A T ____NCO OFF Unit

Instructional Method 13A10 13E20 Basic Advance Basic Training

1. Lecture 2.5

2. Conference 4.2 6 4.6

3. Demonstration 2 7

4. Practical Exercise 11 4.2 8.4 62.7

5. Peer Instruction

6. Instructor Guidance
and Critique With
Small Group

7. Individualized,
Self-Paced

8. Group Paced

9. Self Study

10. Guest Speaker

11. Case Study

12. Seminar

13. Computer-Assisted

Inst ruction

14. Programmed Instruc-
tion

15. Other:______

Total Hours of 1.563
Instruction 15. 8.4 J.21.4 673 _______



FIELD ARTILLERY

OBSERVED FIRE

Course Objectives Achieved With Various Media (Hrs)
AlT NCO OFF Unit

Instructional Media =3IO 13E20 Basic Advance Basic Trainin

1. Field Trips 8 50

2. Training Devices 4.2 4.2

3. Audio Tape Recordings

4. Transparencies

5. Filmstrips

6. Still Pictures

7. Printed Material

8. Television 1.2

9. Motion Pictures

10. Actual Equipment

11. Instructor 7.5 4.2 6 11.9

12. Other:

Totals 15.5 8.4 21.4 67.3

327



FIELD ARTILLERY

OBSERVED FIRE

Amount of Practice

AIT NCO OFF Unit
-Practical Exercises 13AIO 13E20 Basic Advance Basic Training

CREW DRILL

Live Fire (5)

Simulated Fire

Dry Fire

INDIVIDUAL DRILL

Live Fire
(Observed Fire) 14/S 39/S

(1) (4)
(3) 124,

RKT/P
Simulated Fire
(Observed Fire) 12,14.5 250,

/S 14.5/P

(2) 11,
14.5/S

Dry Fire

(I) /S - per student
(2) /P - per practical exercise
(3) II rounds same as in FDC Table
(4) R3unds ceflected in FA Bn in Combat and Artillery Team 105mm

How table also used for observed fire training
(5) See opropriate Cannon Section for ATT/ORTT support requirements

H ml, I I IIII III III52 8I



FIELD ARTILLERY

OBSERVED FIRE

End of Course Percent of Total Evaluation _____

Proficiency AIT NC0 OFF Unit
Measurement 13MGO 13E20 Basic Advance Basic Training,

1. Type of Measure

a. Norm Referenced
(curve)

b. Crit. Ref. (go/ 100
no go)

2. Type of Evaluation

a. Paper and Pencil
Test

b. Hands-On, Part
Task

c. Performance with
Training Devices

d. Crew Drill, Gun-
ner's Test

e. Integrated Test 100
of Terminal Per-
formance Require-
mentsa)

f. Other:_____

2X)



FIELD ARTILLERY

OBSERVED FIRE

End of Course Test Tr is or Rounds Per Trainee
Proficiency KIT NCO OFF Unit
Measurement 13A.10 13E20 Basic Adac ai ann

Evaluation of Firing
Proficiency

Crew Performance

Live Fire

Simulated Fire

Dry Fire

Individual Perform-
anc e

Live Fire

Simulated Fire

Dry Fire 100%



FIELD ARTILLERY

OBSERVED FIRE

Training I
Management AIT NCO OFF Unit

Considerations • 13A1 3 a Advane B TrAnn

Prescribed Inst/Stu. 1/10 1/10 1/25* 1/25" 1/25*
Ratio 1/12** 1/12** 1/12**

Time Period Over 7 wks 7 wks 12 wks 13 wks 13 wks

Which Instruction
Is Scheduled

Total Hours Allocated 280 280 490 523 649.8

For Course

Hours For Training 15.5 8.4 21.4 67.3

Hours For Evaluation .9

*Conference
**Field



FIELD ARTILLERY

HONEST JOHN

Hours of Instruction For Ech Leve: _ -
BASIC ADVANCE ,rE' f

Instructional Method ATT NCO NCO

1. Lecture 2

2. Conference 26 23.3 t6.9 C

3. Demonstratien .1

4, Practical Exercise 58 41.6 4.2 1 .3

5. Peer Instruction

6. Instructor Guidance 5 12.o
and Ciitique With

Small Group

7. Individualized,

Self-Paced

8. Group Paced

9. Self Study

W0. Guest Speaker
Ii. Case Study i

12. S C;1'.i 1a r

13. Comrj'utir-Arsisted

in~struction

14. Programmed Instruc-

tion

15. Other:

Total Hours of I
Intruction 102 64.9 3 _. 42 __I



FIELD ARTILLERY

ROBST JOHN

Course Objectives Achieved With Various Media (Hrs).
BASIC ADVANCE OFFICERS

Instructional Media IT NCO MCO COURSE

1. Field Trips 20.5

2. Training Devices * .9 0 5

3. Audio Tape Recording&

4. Transparencies 1

5. Filmstrips

6. Still Pictures

7. Printed Material I

8. Television 5 3.8 .8 3.4

9. Motion Pictures

10. Actual Equipment 41 41.6 4.2 18.3

11. Instructor 33.5 18.6 31.8 15.5

12. Other:

Totals 102 64.9 .36.8 42.7 J

*A1l training Is conducted in conjunction with training devices.

5 ii
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FIELD ARTILLERY

HONEST JOHN

Percent of Total Evaluation
MEasofurseT

Proficiency BASIC ADVANCE OFFICER ATT/
Measurement AIT NCO NCO COURSE _ORTT

1. Type of Measure

a. Norm Referenced 6 100 100 0

(curve)

b. Crit. Ref. (go/ 94 0 100
no go)

2. Type of Evaluation

a. Paper and Pencil 6 100 100
Test

b. Hands-On, Part 94
Task

c. Performance with
Training Devices

d. Crew Drill, Gun-
ner's Test

e. Integrated Test I100
of Terminal Per-
formance Require-
ments)

f. Other:

_,__
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FIELD ARTILLERY

HONEST JOHN

Training
Management BASIC ADVANCE OF 17' "

Considerations AIT NCO NCO COnsi,

Prescribed Inst/Stu. *
Ratio

Time Period Over 5 wks 11 wks 13 wks 1 wk
Which Instruction 3 dys 1 day 2 cy
Is Scheduled

Total Hours Allocated 280 458 523
For Course

Hours For Training 102 64.9 36.8 42.7

Hours For Evaluation 17 6 1.7

*Currently, the unit is authorized 36 instructors. Instructors are divided

into sections, each section training one AIT cycle. The instructor/student ratio,

depends upon the input of the cycle which has ranged from 15 students to 40 stu-

dents. A ratio of I instructor pcr 5 students is desired.

~ 272
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FIELD ARTILLERY

HONEST JOHN

Training
Management BASIC ADVANCE 0 F F. I

Considerations AIT NCO NCO COUR i.

Prescribed Inst/Stu. *

Ratio

Time Period Over 5 wks 11 wks 13 wks I Ik
Which Instruction 3 dys I day 2 y,

is Scheduled

Total Hours Allocated Cr280 458 523
For Course

Hours For Training 102 64.9 36.8 42.7

I Hours For Evaluation 17 6 1.7

*Currently, the unit is authorized 36 instructors. Instructors are divided

into sections, each section training one AIT cycle. The instructor/student ratio

depends upon the input of the cycle which has ranged from 15 students to 40 stu-

dents. A ratio of I instructor per 5 students is desired.

.



FIEL." ARTILLERY

LANCE

Course Objectives Achieved With Various Media Hrs),

BASIC LANCE ADV
Instructional Media AIT NCO CADRE NCO

1. Field Trips 9

2. Training Devices * 48.8 3.4

3. Audio Tape Recordings

4. Transparencies 15

5. Filmstrips

6. Still Pictures

7. Printed Material

8. Television 0.9

9. Motion Pictures

10. Actual Equipment 180 96.7 96.7 6.8

11. Instructor 62.9 3.2 7.9

12. other:

Totals 204 159.6 159.6 18.1

*All training is conducted in conjunction with training devices.



FIELD ARTILLERY

LANCE

I _________ Amount of Pracricc. (u rT
I . . . . . . .. . .

Practical Exercises AIT NCO CARE,

CREW DRILL

Live Fire

Simulated Fire 96.7 96.7

Dry Fire

TNDIVIDUAL DRILL

Live Fire

Simulated Fire

Dry Fire

___



FIELD ARTILLERY

LANCE

Percent of Total Evaluation
End of Course -.

Proficiency BASIC LANCE ADV Unit Training

Measurement AIT NCO CADRE NCO ATT ORTT

1. Type of Measure

a. Norm Referenced 100 100 100

(curve)

b. Crit. Ref. (go/ 100 100 100

no go)

2. Type of Evaluation

a. Paper and Pencil 100 100 100

Test

b. Hands-On, Part 50

Task

c. Performance with 50

Training Devices

d. Crew Drill, Gun-

ner's Test

e. Integrated Test 100 100

of Terminal Per-

formance Require-

ments)

f. Other:



FIELD ARTILLERY

Ernd of CouLSe Test Trials or Rounds 1'er To .... -"L
L'roficLecv BASIC 1 ACE ." .
Me urI u e, AIT NCO CADRE C ............

Evalua' ion cf Firing
irof tc i , ncy

Crev Perforiiance

fP ILive T4 .rt .. , ,a ,,

S, r', atid ire

Simuiated Fire 96.7 96.7

Dry Fire

iividual Perform-
ance

L vat Fire

Sinulated Fire~
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FIELD ARTILLERY

LANCE

Training
Management BASIC LANCE ADV

Considerations AIT NCO CADRE NCO

Prescribed Inst/Stu. 1:3
Ratio

Time Period Over 7 wks 10 wks 7 vks
Which Instruction 4 dys
Is Scheduled

Total Hours Allocated 216 432.0 293.8 523
For Course

Hours For Training 204 159.6 159.6 18.1

Hours For Evaluation 12 14.2 14.2 .9



FIELD ARTILLERY

SERGEANT

Hours of Instruction~ For Each Level of TraininSOT Missile BAIC ADVANCE SGT
Ins truc ttona ethod AT Batte NCO NCO OFFICER

1Lecture 
5

2. Conference 
26 32.5 29.8 5.4 32.4

3. Demonstration 
3h 4.0 .9 4.4 2.74. Practical Exercise 126 72.5 32.6 

43.9

5. Peer Instruction

6. Instructor Guidance
and Critique With
Small Group

7. Individualized,
Self-Paced

8. Group Paced

9. Self Study

10. Guest Speaker

11. Case Study

12. Seminar

13. Computer-Assisted

Instruction

14. Programmed Instruc- 6.0 Ia
tion

training

Total Hours of
InStruction 

61 115 65 9.8 90.7

544



FIELD ARTILLERY

SERGEANT

Course Objectives Achieved With Various Media (H
SGT Missile BASIC ADVANCE SGT

Instructional Media AIT Battery NCO NCO OFFICER

1. Field Trips 12

2. Training Devices * 16.2 6.9 4.4 19.5

3. Audio Tape Recordings

4. Transparencies 12

5. Filmstrips

6. Still Pictures

7. Printed Material

8. Television .5 1.3 1.4

9. Motion Pictures

10. Actual Equipment 78 72.5 32.6 4.4 43.9

11. Instructor 59 25.8 24.2 1 35.9

12. Other:

Totals 161 115 659. 90.7

*All training is conducted in conjunction with training devices.

xJ4 5



FIELD ARTILLERY

SERGEANT

Amount of Practice Mrs)___

SGT Missile BASIC ADVANCED SGT
Practical Exercises IT batr NCO NC OFCE

CREW DRILL

Live Fire

Simulated Fire 12 72.5 32.6 43.9

Dry Fire

INDIVIDUAL DRILL

Live Fire

Simulated Fire

Dry Fire 105.4

___. ____



FIELD ARTILLERY

SERGEANT

__ Percent of Total Evaluation }
End of Course -- -"

Proficiency His"ile BASIC ADV
Measurement AIT Battery NCO NCO OFFICER ATT/ORTT

1. Type of Measure

a. Norm Referenced 100 100 100

(curve)

b. Crit. Ref. (go/ 100 100
no go)

2. Type of &valuation

a. Paper and Pencil 56 100 100
Test

b. Hands-On, Part 84.2 44
Task

c. Performance with 15.8

Training Devices

d. Crew Drill, Gun-
ner's Test

e. Integrated Test 100

of Terminal Per-
formance Require-
ments)

f. Other:

.



FIELD ARTILLERY

SERGEANT

End of Course Test Trials or Rounds Per Trainee (Hrs)

Proficiency Missle BASIC ADV SGT
Measurement AIT Battery NCO NCO OFFICER ATT/ORTT

Evaluation of Firing
Proficiency

Crew Performance

Live Fire

Simulated Fire 72.5 32.6 43.9 100%
1 Practice
rd/TJPN

Dry Fire

Individual Perform-
ance

Live Fire

Simulated Fire 19 7

Dry Fire

-I



FIELD ARTILLERY

SERGEANT

Training SGT

Management Missile BASIC ADV SGT
Considerations AIT Battery NCO NCO OFFICER

Prescribed Inst/Stu.
Ratio

Time Period Over 7 wks 5 wks 11 wks 13 wks 3 wks
Which Instruction 2 dys 4 dys
Is Scheduled

Total Hours Allocated 280 200 466 523 169.6

For Course

Hours For Training 161 115 65 9.8 90.7

Hours For Evaluation 19 16 10.3 16.8

34()



FIELD ARTILLERY

PERSHING

Hours of Instruction For Each Level of Training

BASIC PERSHING ADV.
Instructional Method AIT ?SMC* PLSC** NCO NCO NCO OFFICER

1. Lecture 9

2. Conference 104.9 7.4 26.7 37.9 9.4 34.1

3. Demonstration 9 10.7 1.7 0.9 3.5 3.5

4. Practical Exercise 180 233.9 48.5 55.6 119.4 0.9 98.3

5. Peer Instruction 90***

6. Instructor Guidance
and Critique With
Small Group

7. Individualized,
Self-Paced

8. Group Paced

9. Self Study

10. Guest Speaker

11. Case Study

12. Seminar

13. Computer-Assisted
Instruction

14. Programmed Instruc- 4.3 2.5 4.3 8.7
tion

15. Other:

Total Hours of
Instruction 198 353.8 58.4 88.3 166.9 13.8 135.9

*PSMC - Pershing System Maintenance Course
**PLSC - Pershing Laying Specialist Course
***PE is incorporated into Peer Instruction

................. !
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FIELD ARTILLERY

PERSHING

.. . .- Amouat of Practice (Hr.) . .....___

PSCBASIC PERSItNG -ADV.

Practical Exercise AlIT PSC PLC NCO NCO NCO OFFICER

CREW DRILL

Live Fire

Simulated Fire 54 233.9 48.5 55.6 119.4 0.9 98.3

Dry Fire

INDIVIDUAL DRILL

Live fire

Simulteed Fire

Dry Fire



FIELD ARTILLERY

PERSHING

Percent of Total EvaluationEnd of Course ~ -- _ _ _ ____

Proficiency BASIC PER ADV Unit Training
Measurement AIT PSHC PLSC NCO NCO NCO OFF ATT* ORTT**

1. Type of Measure

a. Norm Referenced 43 29 100 58 100 100
(curve)

b. Crit. Ref. (go/ 100 57 71 42 100+ 100++
no go)

2. Type of Evaluation

a. Paper and Pencil 43 29 100 58 100 100
Tes t

b. hands-On, Part 57 71 42

Task

c. Pertormance with
Training Devices

d. Crew Drill, Gun-

ner's Test

e. Integrated Test 100 100

of Terminal Per-

formance Require-
mnts)

f. Other: Perform- 100
ance with equip-
ment and train-

In& devices

*ATT - Army Training Test
**ORTT - Operational Readiness Training Test

+Excellent, Satisfactory, Unsatisfactory
++Combac Ready, Not Combat Ready



FIELD ARTILLERY

PERSHING

End of Course Test Trials orRounds Per Trainee (Hrs)L
Proficiency BASIC PER ADV
Measurement AlT PSMC PLSC NQC_ NCO NCO OFF ORTT/ATT

Evaluation of Firing
Proficiency

Crew Performance

Live Fire

Simulated Fire 4 233.9 48.5 55.6 119.4 0.9 98.3 100%*
I Practice

Dry Firerdby

Individual Perform-
anc e

Live FireI

Simulated Fire 20

Dry Fire

*The overall adjectival rating will be determined by the chief umpire based
upon the narrative reports of subordinate umpires. Narrative reports will high-
light the strong and weak points of the tested unit and will include such mattersh
as the validity of unit procedures, soundness and effectiveness of unit SOP, and

the levels of performance of specific functions and missions. Any procedural '
violation that could result in a failure to deliver a reliable missile on target
will be cause for a rating of unsatisfactory for that mission. Any failure or
questionable launch will result in that mission being fired by another unit.
Failure to meet a TOT due to other than equipment malfunction or improper mainte-
nance procedures in the case of a malfunction, will be cause for a mission to be
rated unsatisfactory. An unsatisfactory rating in any area will preclude an over-
all award of excellent. An overall rating of unsatisfactory will result when the
unit is given an unsatisfactory rating in any one of the areas in Column 1 or in
three of the areas in Column 2, listed below.

(a) Column 1. (b) Column 2.

1. Tactics 1. CBR defense.
2. Comunication. L. Military intelligence.
3. Operations and firing. 3. Code of conduct.
4. Survey. 4.Organizational maintenance.



FIELD ARTILLERY

PERSHING

Training
Management BASIC PER ADV

Considerations AIT PSMC PLSC NCO NCO NCO OFFICER

Prescribed Inst/Stu. 1:2
Ratio

Time Period Over 7 wks 15 2 wks 6 wks 13 6 wks
Which Instruction vks I day 2 dys wks
Is Scheduled

Total Hours Allocated 280 596.3 83.2 252.5 523 259
For Course

Hours For Training 198 353.8 58.4 88.3 166.9 13.8 135.9

Hours For Evaluation 20 72.3 14.3 8.5 23.6 .9 21.9

5>:)
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FIELD ARTILLERY

DESCRIPTION OF TRAINING DEVICE FOR THE

105mm, 155am, 175mam & 8 inch

Level of Training OBC

Title and Nomenclature 14.5 Trainer M31

of Training Device

Description of Sub-caliber device, can be mounted

Training Device in tube of howitzer or mounted on
tripod, fires a 14.5mm projectile
giving off a puff of smoke, used
for OF, FB and FDC training.

;(Training is applicable to all

artillery weapons.)

Course of Instruction

Utilizing Training

Device

Title IFAOBC

Total Number
of Hours 8.4

Number of Instructional
Hours Scheduled for
Training Device 5.6

Total AounL of Time
Each Trainee Uses
Device 1.7

Phase, Period, or
Block of Course First of Shoot

Mhere Device is Used

Skills, Functions, Decision FB training

Processes, or Coiputational OF training

Procedures Practiced FDC training
with Training Device FADAC training

J

_________________________________________ ___________________________________________*

rL 

"i
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Percentage of Total Firing
Practice for the Weapon

Conducted with the
Following:

Training Device 18%

Live Firing 82%

Dry Firing

Other

Training Device Costs

Cost of Each Device $1,000 (approx)

Numbor of Devices

Required per Course 6

Expected Life of
Device

Maintenance Costs Per

Year

Cost Per Round (Where
Appropriate) $1.CO



FIELD ARTILLERY

DESCRIPTION OF TRAINING DEVICE FOR THE

Honest John

Level of Training ALT

Title and Nomenclature Honest John Rocket M31 and M50 with
of Training Device associated equipment

Description of Training is accomplished using iner
Training Device practice rocket motor, and war-

head. Everything else used in
training is actual equipment
used in live firing

Course of Instruction
Utilizing Training
Device

Title FA Rocket Crewmani 15F10

Total Number
of Hours28

Number of Instructional
Hours Scheduled for10
Training Device 10

Total Amount of Time
Each Trainee Uses I102
Device

Phase, Period, or
Block of Courseeniecue
Where Device is Used

Skills, Functions, Decision Rocket assembly

Processes, or Computational Electrical Checkout
Procedures Practiced Arming
with Training Device Disarming

Firing Procedures



Percentage of Total Firing 1
Practice for the Weapon
Conduc ted with the
Following;

Training Device 1002

Live Firing

Dry Firing

Other

Training Device Costs

Cost of Each Device $227,786

Number of Devices
Required per Course 2

Expected Life of
Device

Maintenance Costs Per
Year

Cost Per Round (Where
Appropriate) $38,000 1I

"Uk



FIELD ARTILLERY

DESCRIPTION OF TRAINING DEVICE FOR THE

Lance

Level of Training AIT

Title and Nomenclature GM, Main assemblage, Training, M6

of Training Device

Description of An inert training missile, contain-

Training Device ing simulated propellants and no
pyrotechnic devices.

Course of Instruction
Utilizing Training

Device

Title 15D10

Total Number
of Hours 204

Number of Instructional
Hours Scheduled for 110

Training Device

Total Amount of Time

Each Trainee Uses
Device 110

Phase, Period, or
Bloc!, of Course
Wheic Device is Used

Skills, Functions, Decision Each individual is learning every

Processes, or Computational crewman's job in a lance crew.
Procedures Practiced
with Training Device

_ ___ _ _ ___



546

Percentage of Total Firing
Practice for the Weapon
Conducted with the
Following:

Training Device 100%

Live Firing

Dry Firing

Other

Training Device Costs

Cost of Each Device

Number of Devices
Required per Course

Expected Life of
Device

MIaintenance Costs Per
Year

Cost Per Round (Where
Appropriate)



FIELD ARTILLERY

DESCRIPTION OF TRAINING DEVICE FOR THE

Lan ce

Title and Nomenclature M33 Control surfaces

Description of Control surfaces (fins) for lance
Training Device missile.

Course of Instruction
Utilizing Training t

Devicer

Title SO

Total Number20
of Hours20

Number of Instructional
Hours Scheduled for
Training Device 110

Total Amnount of Time

Device10

Phase, Period, or
Block of Course
Where Device is Used

Skills, Functions, Decision Used in conjunction with learning
Processes, or Computational lance crew drills.
Procedures Practiced
with Training Device



Percentage of Total Firing
Practice for the Weapon
Conducted with the

Following:

Training Device 100%

Live Firing

Dry Firing

Other

Training Device Costs

Cost of Each Device

Number of Devices
Required per Course

Expected Life of
Device

Maintenance Costs Per

Year

Cost Per Round (Where
Appropriate)



FIELD ARTILLERY

DESCRIPTION OF TRAINING DEVICE FOR THE

Lance

Level of Training AIT

Title and Nomenclature Warheads, Type 2, M201
of Training Device

Description of Simulated high explosive warhead

Training Device for lance.

Course of Instruction
Utilizing Training
Device

Title 15DO

Total N,':be r 
of llour,. 204

Number o instructional
ilou s Sc heduled for 110
Training D)evice

Toal Amount of Time 110

Fach Trainee Uses
Device

Phase , Period, or

Block ot Colu"se
Where 1ev ce is Used

Skills, Frunitions, Decision Used in mating/demating operations

Processes, or Computational and fire missions.

Procedures Practiced
with Training Device



Percentage of Total Firing
Practice for the Weapon
Conducted with the
Following:

Training Device 100%

Live Firing

Dry Firing

Other

Training Device Costs

Cast of Each Device

Number of Devices
Required per Course

Expected Life of
Device

Maintenance Costs Per
Year

Cost Per Round (Where
Appropriate)



FIELD ARTILLERY

DESCRIPTION OF TRAINING DEVICE FOR THE

SGT Missile

Level of Training AIT I

Title and Nomenclature SGT Missile Training Device 3G52

of Training Device

Description of SGT Missile Training Set

Training Device

Cok,rse of Instruction
Utilizing Training
Device I

Title SGT Missile Crewman 15BI0

Total Nu;iber
of Hours 

142

Number of In rructional
Hours Scheduled for 94

Training Device

Total Amount of Time
Each Trainee Uses 55 (Pra4t)

Device

Phase. Period, or

Block of Course 55 hrs of 142 hrs
Miere Dcvice is Used

Skills, Fuactions, Decision Learns mating, and firing procedures I

Processes, or Computa:tional .

Procedures Practiced
with Ttaining Device



Percentage of Total Firiag
Practice for the Weapon
Conducted with the
Following:

Training Device 100%

Live Firing

Dry Firing

Other

Training Device Costs

Cost of Each Device

Number of Devices
Required per Course 4

Expected Life of
Device

Maintenance Costs Per
Year

Cost Per Round (Where
Appropriate)

Im



FIELD ARTILLERY

DESCRIPTION OF TRAINING DEVICE FOR THE

SGT Missile

Level of Training AIT

Title and Nomenclature SGT Missile Firing Set. Training

of Training Device Device 3G100

Description of Mockup of Firing Set oa M504 LaunchiJ

Training Device ing Station

Course of Instruction
Utilizing Training
Device

Title ISGT Missile Crewman 15BI0

Total Number
of Elours 142

Number of Instructional
Hours Scheduled for

Training Device 8

Total Amount of Time

Each Trainee Uses
Device

Phase, Period, or
Block of Course 8 hra of 142 hra

Where Device is Used

Skills, Functions, Decision Pperational Training of Firing Set

Processes, or Computational procedures

Procedures Practiced
with Training Device

_ _ _ _ _ _ _ _ _



Percentage of Total Firing
Practice for the Weapon
Conducted with the
Following:

Training Device 1001

Live Firing

Dry Firing

Other

Training Device Costs

Cost of Each Device

Number of Devices
* Required per Course

* Expected Life of
Device

Maintenance Costs Per
Year

* Cost Per Round (Where
* Appropriate)



FIELD ARTILLERY

DESCRIPTION OF TRAINING DEVICE FOR THE

SGT Missile

Level of Training AIT

Title and Nomenclature SGT Missile OMTS Training Device
of Training Device 3G100

Description of Mockup of Organizational Maintenancel
Training Device Test

Course of Instruction
Utilizing Training
Device

Title SGT Missile Crewman 15B10

Total Number
Of Hours 142

Number of Instructional
Hours Scheduled for
Training Device 20

Total A&,ount of Time
Each Trainee Uses 20
Device

Phase, Period, or
Block of Course 20 hrs of 142 hrs
Where Device is Used

Skills, Functions, Decision 'Operational Training of OMTS
Processes, or Computational Procedures
Procedures Practiced
with Training Device

_ _ __ _ _ _ _



Percentage of Total Firing
Practice for the Weapon
Conducted with the
Following:

Training Device 100Z

Live Firing

Dry Firing

Other

Training Device Costs

Cost of Each Device

Number of Devices

Required per Course

Expected Life of
Device

M1aintenance Costs Per
Year

Cost Per Round (Where

Appropriate)



FIELD ARTILLERY

DESCRIPTION OF TRAINING DEVICE FOR THE

SGT Missile

Level of Training AIT

Title and Nomenclature SGT Missile Guidance Section
of Training Device Training Device 3G100

Description of Mockup of Missile Guidance Section
Training Device

Course of Instruction
Utilizing Training
Device

Title SGT Missile Crewman 15B10

Total Number 142
of Hours

Number of Instructional
Hours Scheduled for
Training Device 20

Total Amount of Time
Each Trainee Uses
Device 20

Phase, Period, or
Block of Course 20 hrs of 142 hrs
Where Device is Used

Skills, Functions, Decision Test & Checkout procedures of

Processes, or Computational Guidance Section

Procedures Practiced
with Training Device



Percentage of Total Firing
Practice for the Weapon
Conducted with the
Following;

Training Device 1OOZ

Live Firing

Dry Firing

Other

Training Device Costs

Cost of Each Device

Number of Devices
Required per Course

Expected Life of
Device

Maintenance Costs Per
Year

Cost Per Round (Where
Appropriate)

I.

- (;.



FIELD ARTILLERY

DESCRIPTION OF TRAINING DEVICE FOR THE

SGT missile

Level of Training AZT

Title and Nomenclature SGT Missile Rocket Motor &
of Training Device Initiator Assembly

Description of Mockup of SGT Missile Rocket Motor
Training Device and Initiator Assembly

Course of Instruction
Utilizing Training
Device

Title TSGT Missile Crewman 15B10

Total Number 
142of Hours12

Number of Instructional
Hours Scheduled for
Training Device

Total Amount of Time
Each Trainee Uses

Device

Phase, Period, or
Block of Course 1 hr of 142 hrs.

Where Device is Used

Skills, Functions, Decision fLearr.s installation of initiator

Processes, or Computational device
Procedures Practiced Learns how to check Rocket Motor
with Training Devica Thermometers



Percentage of Total Firing
Practice for the Weapon
Conducted with the
Following:

Training Device 100%

Live Firingi

Dry Firing

Other

Training Device Costs

Cost of Each Device

Nu-mber of Devices
Required per Course

Expected Life of

Maintenance Costs Per
Year

Cost Per Round (Where
Appropriate)



FIELD ARTILLERY

DESCRIPTION OF TRAINING DEVICE FOR THE

Pershing

Level of Training AIT

Title and Nomenclature Missile (Trainer, Hayes) XM61

of Training Device

Description of Missile has same physical character,

Training Device istics as tactical round. Trainer
has no electrical capabilities.
Trainer is presently used for
assembly and disassembly oper-
ations.

Course of Instruction
Utilizing Training
Device

Title Missile Assembly & Firing Battery

Total Number Oeain

of Hours MA -67 /FBO -54-121

Number of Instructional

Hours Scheduled for 121
Training Device

Total Amount of Time

Each Trainee Uses 121
Device

Phase, Period, or
Block of Course

Where Device is Used

Skills, Functions, Decision Simulated firings
Processes, or computational Recapture techniques

Procedures Practiced Asembly of missile

with Training Device Firing battery operations



Percentage of Total Firing
Practice for the Weapon
Conducted with the
Following:

Training Device 100%

Live Firing

Dry Firing

Other

Training Device Costs

Cost of Each Device $509,115

Number of Devices
Required per Course 2

E.:pected Life of
Device

Maintenance Costs Per
Year

Cost Per Round (Where
Appropriate)

"I
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FIELD ARTILLERY

DESCRIPTION OF TRAINING DEVICE FOR TE

Pershing

Level of Training AIT

Title and Nomienclature Warhead Trainer D195E1
of Training Device

Description of Almost same physical character-
Training Device istics an tactical round, electri-

cal capability for T 4127 A Teat

Course of Instruction
Utilizing Training
Device

Title Firing Battery Operations

Total Number

of Hours 5

Number of Instructional
Hours Scheduled for
Training Device 54

Total Amount of Time
Each Trainee Uses 20
Device

Phase, Period, or
Block of Course
Where Device is Used

Skills, Functions, Decision Assembly of warhead section to
Processes, or Computational missile electrical test & check-
Procedures Practiced out, nuclear moapone training
with Training Device

37Th



Percentage of Total Firing
Practice for the Weapon
Conducted with the
Following:

Training Device lOOZ

Live Firing

Dry Firing

Other

Training Device Costs

Cost of Each Device

Number of Devices2
Required per Course2

Expected Life of
Device

Maintenance Costs Per
Year

Cost Per Round (Where
Appropriate)

580



APPENDIX F FIELD ARTILLERY

DESCRIPTION OF WEAPONS TRAINING

FOR THE 155ina HOWITZER (K-109)

AND THE 8-INCH HOWITZER (M-110)

INTRODUCTION

GENERAL

The tactical mission of the United States Field Artillery

* in to provide continuous and timely fire support to the maneuver

force comander by destroying or neutralizing, in priority, those

targets that jeopardize the accomplishment of his mission. In

order to accomplish this mission, the Field Artillery will:

1. Support the maneuver forces with timely. close and accurate

fires on hostile maneuver elements, to include nuclear, bio-

logical, and chemical, as authorized and required.

2. Deliver counterbattery fires throughout the range of each

weapon system.

3. Give depth to combat by delivering fires on logistical

installation, reserves, command posts,communication

facilities, and other targets throughout the area of

influence of the supported force. 1

The development of nuclear, biological, and chemical weapons

and their delivery systems has had an impact on the tactics of all

combat arms. Even though nuclear weapons may not be employed, they

pose a constant threat to all operations. When the threat of nuclear

war exists, non-nuclear war will assume many of the aspects of

nuclear war including detailed planning for the initiation of nuclear

comat and a continuing analysis of friendly vulnerability. Similar-

ly, those tactics which-are applicable to the employment of artillery

in non-nuclear warfare are applicable wader biological and chemical

conditions.

11M 6-20, August. 1973

5861



Artillery uLits are employed by divislous, corps, and field

armies. Field Artillery battalions organic to a division artillery

provide the minimum fire support required for the maneuver units of

the division. Field artillery battalions may be assigned one of four

standard tactical missions. Listed in descending order by degree

of centralized control retained, they are: (1) .general support;

(2) general support-reinforcing; (3) reinforcing; and (4) direct

support. The responsibilities inherent to each of these standard

missions are reflected in Table F-1. The 155= and 8-inch self-

propelled howitzers are found only in the Mechanized Infantry and

Armored Division Artillery's Battalions. The specific organization

of these DIVARTYs is as shown in 'Figure F-i. It should be noted that

the field artillery elements of any division must enjoy mobility

that is equal to, or greater than, the mobility of the supported

maneuver forces. The artillery organic to a division is the min-

imum required for combat, however, additional artillery support,

when required, is provided by Corps Artillery. The functions of

Corps Artillery are: (1) Augment the fires of division artillery;

(2) provide long-range fires; and (3) provide counterbattery fires. 2

FIELD ARTILLERY SYSTEMS

The United States Army's Field Artillery weapons are classified

as cannons or missiles. Cannons are classified, by type, as guns,

howitzers, or mortars. Guns have relatively long barrels, operate

with a relatively low angle of fire and have a high muzzle velocity.

Howitzers have medium length barrels (between those of guns and mor-

tars) and operate with a relatively high angle of fire, and have a

medium muzzle velocity. Mortars normally operate with the highest

angle of fire and have the lowest muzzle velocity, and are not nor-

mally employed by field artillery. Additionally, Field Artillery

cannons are further classified according to caliber (tube disaster),

as follows: (1) Light. 120mm or less; (2) Medium. Greater than

2Ibid.



120mm but not greater than 160nmn; (3) Heavy. Greater than 160mm but

not greater than 210mm: (4) Very Heavy. Greater than 210rrM. (Very

heavy cannons are not employed by active Army field artillery units.)

Missiles, on the other hand, are classified, by type, as rockets or

guided missiles, and further classified by range characteristIcs. 3

Field Artillery weapons are further classified according to

their method of transport, as follows: (1) Towed. Weapons mounted

on carriages designed to be towed or transported by a separate

vehicle (generally termed a prime mover). A towed weapons may be

auxiliary propelled by a mounted propulsion means; (2) Self-Pro-

pelled (SP). Cannons and launchers installed on carriages which

provide automotive power for the vehicle and the weapons; and (3)

Aerial. Artillery weapons mounted upon or structurally inte-.

grated with aircraft, which serve as the primary means of mobility

and from which the weapons can be fired.
4

All Field Artillery battalions are self-sustaining. The

battalion is both a tactical and an administrative organization.

Within each battalion, the number of "firing" and"nonfiring"

batteries is prescribed by the appropriate battalion table of

organization and equipment and depends on the mission and assign-

ment of the battalion. The "firing" unit is the cam-non (howitzer/

gun) battery. The "nonfiring" units include the HQ & HQ battery;

the HQ, HQ & Service Battery; and Service 
Battery.

5

The battery is the smallest tactical and administrative unit of

the Artillery Battalion. Normally, the battery relies upon battalion

for administrative and logistical support. In a counterinsurgency

operation, the battery may be self-sustaining or may be satellited on

other units for support. The mision of the Field Artillery Cannon

Battery is to provide the firing component of the Field Artillery

Cannon Battalion and to furnish its portion of the battalion communica-

tions system. The Cannon Battery has the personnel and equipment

necessary to deliver fire, communicate, move and perform limited

33 Chapter 2, FM 6-20, August 1973
4 FM 6-20, August 19735
Ibid



administration. Cannon batteries with organicl Iu,,.,i I ubrcrvers have

a significant target acquisition capability. It may operate a,, ,

separate tactical unit for a limited period of time. The organization

of all cannon batteries is fundamentally the same with the exception

of the number and type of cannon authorized.
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155,-, HOWITZER, N-09

The 155MM Howitzer, M-109, is a medium caliber artillery weapon,

with a medium length barrel configuration which operates with a rela-

tively high angle of fire and has a medium muzzle velocity. This

weapons system is installed on a tracked carriage which serves to self-

propel the system.

The maximum range of the 155m howitzer is 14,600 meters, with a

maximum rate of fire of 4 rounds per minute, and a sustained rate of

one round per minute. The system has a full 6,400 mils, right and

left traverse of the gun turrent, with a minimum of -53 mils and

maximum of 1,333 mils elevation. The M-109 has a cruising range of

220 miles, and a maximum speed of 37 miles per hour. It is diesel

powered with a fuel capacity of 135 gallons. The weight of the sys-

tem while traveling and in firing position is 52,461 pounds. When

the floatation kit is installed, the howitzer has a swimming capabil-

ity. Its fording depth, however, is 42 inches. The 155mm Howitzer

does possess a nuclear-fire capability.

A typical organization for a 155mm Howitzer Battalion, Mechan-

ized Infantry and Armored Division is as shown in Figure F-2.

A 155mm Howitzer Battery (SP) consists of:

a. Battery headquarters.

b. Communications section.

c. Firing battery with six cannon sections.

d. Amunition section.

e. Forward observer section(s) (where applicable by TOE).

The headquarters of the cannon battery provides the personnel

and equipment reqiired to perform the administrative, mess, supply,

and motor maintenance functions for the battery. The communications

section consists of the personnel and equipment required to install

and maintain communications for the battery. The ammunition section

consists of the personnel and equipment required for ammunition re-

supply. Finally, the firing battery includes the personnel and equip-



s-INCH HOWITZER, M-I1C'

The 8-inch Howitzer, M-110, is a heavy caliber artillery weapon.

It, like the 155mm Howitzer, M-109, has a medium length barrel con-

figuration which operates with a relatively high angle of fire and

has a medium muzzle velocity. This weapons system is installed on a

tracked carriage which serves to self-propel the system. The motor

carriages of the 8-inch Howitzer, M-110, and the 175m gun, M-107,

are identical. The singular difference in these two weapons systems

is in the tubes.
6

The maximum range of the 8-inch Howitzer is 16,800 meters, with

a sustained rate of fire of 0.5 rounds per minute. The system has

a 533 mil right and left (from center) traverse of the gun turrent,

with a +35 to +1156 mils elevation limit. The M-110 has a cruising

speed of 20 miles per hour and a maximum allowable speed of 34 miles

per hour. It is powered by an 8 cylinder, liquid-cooled turbo-

charged, diesel engine. The fuel capacity of 320 gallons permits a

cruising range of 450 miles. The weight of the system, while travel-
7

ing and in firing postion, if combat-loaded is 62,100 pounds. The

maximum fording depth of the M-110 is 42 inches. The 8-inch Howitzer

does possess a nuclear-fire capability.

A typical organization for a Field Artillery Battalion, 8-inch,

Self-propelled, is as shown in Figure F-1.

An 8-inch Howitzer Battery (SP) consists of:.

1. Battery headquarters.

2. C mnunications section.

3. Amuunition section.

4. Security section.

5. Firing Battery with four howitzer sections 
.

Each of the four Howitzer Sections in the 8-inch Howitzer

battery consists of the section personnel; an 8-inch Howitzer,

M-110, Self-Propelled; and section vehicle; and certain auxiliary

equipment specified by the applicable Table of Organization and

Equipment. The section personnel include:

6FM 6-94, May 1968.
7,i. 9-2300-216-10, October 1968.

S6-94
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1. A Chief of Section (CS).

2. A Gunner (G).

3. An Assistant Gunner (AG).

4. Eight Cannoneers 1 through 8.

5. A Motor Carriage Driver (MD).

6. A Section Vehicle Driver (SD).

Duties of personnel within an 8-inch Howitzer Section are similar

to those for personnel in a 1553m Howitzer Section.



TRAINING CONTENT

TASK ANALYSIS PROCEDURES

Prior to a discussion of how the performance requirements were

determined for each course of instruction, it should be remembered

the field artillery, to be successful, must work as a team. The

field artillery gunnery team consists of the following elements -

observers, fire direction center, and firing battery. The following

table reflects the USA Field Artillery Schools training programs in

support of this concept.

Training Received

155um How(SP) 8 in. How(SP) Fire Observed
Firing Battery Firing Battery Direc- Fire

tion (1) (1)

A Subj Schd 6-13A10 X x

A Subj Schd 6-13E20 X X

NCO Basic Course X x x x

NCO Advance Course X X x

Officer Basic Course X X X X

Table F-2 Course Content

(1) Fire direction and observed fire procedures are almost equally

applicable to all cannon weapon systems.

594

I



Various methods were used in determining the performance require-

ments identified in the current Army Subject Schedules 6-13A10 and

6-13920. In discussion with members of the U.S. Army Field Artillery

School (USAPAS), it was generally concluded that training objectives

and performance standards were developed for these. Subject Schedules

by the following means:

1. Commiittee 75%

2. MOS Data Bank 10%

3. Field Coimmander 5%

4. Previous Observation by Departmental Personnel 5%

5. Individual 'Analysis 5Z

It was additionally concluded that revision of these Subject

Schedules will be accomplished in the near future, utilizing research

products (task inventories) contributed to by USAFAS and provided by

U.S. Army Combined Arms Training Board. These task inventories were

subjected to field validation by job incumbents, senior NCO's and

officers.

In the case of the Programs of Instruction (POI) for Field

Artillery Cannon Senior Sergeant NCO Advanced Course and Field

Artillery Cannon NCO'Basic Course, the task analysis was accomplished

in a slightly different fashion. While a committee of subject matter

experts were principally responsible for developing the performance

requirements, they were assisted by informational inputs from the

following sources, to which percentages could not be attached:

1. MOS Study Guides

2. Senior NCO Panel

3. Questionnaire

a. Resident Students

b. After assignment to initial duty
position upon graduation

4. AR611-201, Enlisted Military Occupational Specialties

5. Previous Observation by Comeit tee Members
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6. Field Commanders

7. Individual Interview

The performance requirements for POI Field Artillery Officer

Basic Course were developed in a similar fashion to the NCO Basic

and Advanced Courses, but using slightly different informational

sources which follow:

1. Field Trips

2. Students After Assignment to Initial Duty Assignmnts

3. Previous Observation by Coimmittee Members

4. Newly Assigned Personnel

5. U.S. Army Combat Developments Command Field Artillery

Agency (formally)

UTILIZATION OF MISSION PROFILES

No mission profiles per se were used in the development of the

task inventories. While it was felt that these might have been useful

if available, it was additionally felt that the individual expertise

of committee members plus accomplishment of the job identification

phase of systems engineering eliminated the need f or mission pro-

files, It was additionally stated that they would be developed to

assist in the design of training for new weapon systems.

AMOUNT OF TRAINING REQUIRED FOR PROFICIENCY

The number of rounds required for an acceptable level of

proficiency has been identified through feedback from previously

conducted courses. But this in itself does not provide a clear

picture on how these rounds per student impact on training for the

individual student.

In the case of cannoneer training (AlT), or gun crew training

at higher levels ,one round per student in essence means that each

student will be in each position of the gun crew as one live round is

passed through the weapon system. In other words his individual

allocation of rounds for training has been multiplied by the number

of crew members,. and this number would actually reflect the number

of live rounds he would be exposed to in his training.



On the other hand observed fire training exercises principally

benefit the individual who is directing the fires while other class

members participate vicariously. Wrhile true that nonparticipating

members could provide gun crew or FDC personnel, it is rather dis-

tracting to the student to receive a poor grade in observed fire

procedures due to an error at the guns or FDC created by inexper-

ienced personnel. In this case, the round allocation per student

principally supports the individual student and little benefit

is derived by the rest of the class members. Additionally, ob-

served fire training calls f or the student to accomplish a single

tosk which entails the firing of approximately six rounds as

would any replication of the same task. Thus, large quantities of

initon may be required to support this type of training.



TRAINING METHODS

This section is limited to those practical exercises provided

in a course of instruction which permit the trainee to practice

som aspect of the duties of a field artillery team member. The

exercises are described in sufficient detail to present a picture

of the training and include training method, type of practical

exercise and proficiency measurement information. The tables are

presented in the following order:

155n Howitzer Training

8-in Howitzer Training

FDC Procedure Training

Observed Fire Training

Training on the 105am Howitzer was included in the 155um Howitzer

section as it was felt that this. training had a high degree of transfer

to both weapon systems, 155m and 8-in., but need not be repeated

twice, i.e., in 8-in. section. It was also felt there was a high

degree of transfer of training from 155mm system to the 8-in system

which somwhat explains the shortness of the 8-in Howitzer Training

Tables.
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APPENDIX C AIR DEFENSE, BRIEF SURVEY

I, IUSTE'R

Hours of Instruction For Each Level of Training
Instructional

Method BCT AiT BUT . AUT

Lecture

Conference 58 ip

Demonstration

Practical Exercise 222

Peer Instrut ion

Instructor Guidance
and Critique With

Small Group

Individualized F'
(self paced)

Group Paced

Self Study

Guest Speaker

Case Study

Seminar

Computer Assisted

Ins t ruc t i on

Programmed

Instruction

Other: Exam;ati in

Total Hours of

Instruction 280



AIR DEFENSE

M42 DUSTER

Instructional Hcrs of Instruction Conducted With Various Media

Media BCT AIT BUT AUT

Field Trips

Training Device

Audio Tape Rcrds

Transparencies

Filmstrips

Still Pictures 30

Printed Material

Television

Motion Pictures

Actual Equipment 25

Instructor

Other

..

_ _ _ _ _ _ _



AIR DEFENSE

M42 DUSTER

__________ Amount of Practice (Rntndg

Practical Exercises BCT IlT BUT AUT

CREW DRILL

Live Fire

Ball

Tracer

Simulated Fire

Blank

Dry Fire

INDIVIDUAL DRILL

Live Fire 32

Ball

Tracer

Simulated Fire

Blank

Dry Fire



AIR DEFENSE

M42 DUSTER

End of Course Percent of Total Evaluation
Proficiency P

Measurement BCT , AIT BUT AUT

Type of Measure

Norm Referenced
(curve)

Criterion Referenced 100

(go/no go)

Type of Evaluation

Paper and pencil

Hands On, Part Task 40

Performance With
Training Devices

Crew Drill, 60

Gunner's Test

Integrated Test of

Terminal Per-
formance require-
ment

Qualification _ _ _



AIR DEFENSE

M42 DU;TER

Training FManagement

Considerations 1 BCT _ _AIT_ _ . BUT AUT__

Prescribed Ins/ 1-6

Stu. Ratio

Time Period Over 7 wks

Which Instruc-
tion Is Scheduled

Total Hours Allo- 280

cated For Course

Hours For Training 262

Hours For Evalua- 18

tion

I _____

I,



AIR DEFENSE

VULCAN

Hours of Instruction For Each Level of TrainingInstructional 
- U U

Method BCT AIT BUT 1 AT

Lecture

Conference 56

Demonstration

Practical Exercise 165

Peer Instruction

Instructor Guidance
and Critique With
Small Group

Individualized
(self paced)

Group Paced

Self Study As Directed

Guest Speaker

Case Study

Seminar

Computer Assisted
Instruction

Programmed
Instruction

Other: Admin 46

Total Hours of 2
Instruction 267

, 1~



AIR DEENSE

VULCAN

Hours of Instruction Conducted With Various MediaInstructional

Media BCT AIT BUT AUT

Field Trips 3

Training Device 28

Audio Tape Rcrds I

Transparencies

Filmstrips

Still Pictures

Printed Material

Television

Motion Pictures

Actual Equipment

Instructor 235

Other



AIR DEFENSE

VULCAN

Amount of Practice

Practical Exercises BCT AIT BUT AUT

CREW DRILL
r

Live Fire

Ball

Tracer

Simulated Fire

Blank

Dry Fire

INDIVIDUAL DRILL

300*
Live Fire 260**

Ball 60***
Ball

Tracer

Simulated Fire

Blank

Dry Fire

*Rounds, Aerial Targets
**Rounds, Target Practice Tracer (TP-T)
***Rounds, Ground Targets



AIR DLFLNSE

VULCAN

End of Course Percent of Total Evaluation
Proficiency

Measurement BCT AIT BUT AUT

Type of Measure

Norm Refcronce,
(curve)

Crierion ,: erence 100

Type of Evaiu*,n0

Paper and p'I,'k!

hands Ou, iPart "

Performnce Vie

Traini ,g Dcvice I .

Crew Dr: "I,
Guni~e r' s Tei, t

lntWgrat.cu T 100
Te Vil i 1 r--

j Qualfica ion
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AIR DEFENSE

VULCAN

Training
Management

Considerations BCT AIT BUT AUT

Prescribed Inst/ 1:6
Stu. Ratio

Time Period Over 7 wks
Which Instruc-
tion Is Scheduled

Total Hours Allo- 280

cated For Course

Hours For Training 208

Hours For Evalua- 17
t ion

J ______________________

hy(.



REDEYE

Instructional Hours of Instruction For Each Level of Training

Method BCT AIT BUT AlUT

Lecture

Conference 9

Demonstration I

Practical Exercise 31

Peer Instruction

Instructor Guidance
and Critique With
Small Group

Individualized

(self paced)

Group Paced

Self Study

Guest Speaker

Case Study

Seminar

Computer Assisted
Instruction

Programmed
Instruction

Examination2

Other: Critique 1

Total Hours of
Instruction 44*

*44 of 83 hours considered to be directly concerned with Gunner Training.

47 )



AIR DEFENSE

REDEYE

Instructional _Hours of Instruction Conducted With Various Media

Media BCT AIT BUT AUT

Field Trips 2*

Training Device 59

Audio Tape Rcrds

Transparencies

Filmstrips

Still Pictures

Printed Material

Television

Motion Pictures 26**

Actual Equipment 2***

Instructor

Other

*Range Firing
**MTS Trainer
***Range Firing



AIR DEFENSE

REDEYE

Amount of Practice

Practical Exercises BCT AlT BUT AUT

CREW DRILL

Live Fire

Ball

Tracer

Simulated Fire

Blank

Dry Fire

INDIVIDUAL DRILL

Live Fire (Gunner) 2*

Ball

Tracer

Simulated Fire 156*
(Gunner)

Blank

Dry Fire I

*Rounds per clas

**Trials

48-L



AIR DEFENSE

REDEYE

End of Course Percent of Total Evaluation
Proficiency
Measurement BCT I T BUT ALT

Type of Measure

Norm Referenced
(curve)

Criterion Referenced 100
.(go/no go) _

Type of Evaluation

Paper and pencil 60

Hands On, Part Task

Performance With 40
Training Devices

Crew Drill,
Gunner's Test

Integrated Test of
Terminal Per-
formance require-
ment

Qualifica4Aon

46;-)



AIR DEFENSE

REDEYE

End of Course Number of Test Trials or Rounds Per Trainee
Proficiency
Measurement BCT AIT BUT ,A_ _ _

Evaluation of Firing
Proficiency

Crew Performance

Live Fire

Simulated Fire

Dry Fire

Individual Perform-

ance

Live Fire (Gunner) 2*

Simulated Fire
(Gunner) 10*

Dry Fire _

*Per Class
**Trials

485



AIR DEFENSE

REDEYE

Training
Management

Considerations BCT AIT ,BT AUT

Prescribed Inst/ 1:6
Stu. Ratio

Time Period Over 3 wks
Which Instruc-
tion Is Scheduled

Total Hours Allo- 120

cated For-Course

Hours For Training 83 Total*

Hours For Evalua-
tion

*44 Direct Gunner Training

A!



AIR DEFENSE

CHAPARRAL

Instructional Hours of Instruction For Each Level of Training
Meho CT AIT BUT AlIT

Conference 6

* Demonstration

Practical Exercise 33*

Peer Instruction 33*

Instructor Guidance
and Critique With
Small Group

Individualized
(self paced)

Group Paced

Self Study

Guest Speaker

Case Study

Seminar

Computer Assisted
Instruction

Pro grammed
Instruction

Other: Examination

Total hours of
*Instruction 1 -9

*Samn Periods

485



AIR DEFENSE

CHAPARRAL

Instructional Hours of Instruction Conducted With Various Media

Media BCT AIT BUT AUT

Field Trips 8*

Training Device 8*

Audio Tape Rcrds

Transparencies

Filmstrips

Still Pictures

Printed Material

Television

Motion Pictures

Actual Equipment 33

Instructor

Other

*Used with actual equipment.

4 u



AIR DEFENSE

CHAPARRAL

Amount of Practice

Practical Exercises BCT AIT BUT AUT

CREW DRILL

Live Fire

Ball

Tracer

Simulated Fire

Blank

Dry Fire 6

INDIVIDUAL DRILL

Live Fire 1*

Ball

Tracer

Simulated Fire 16

Blank

Dry Fire

*Live Round Per Class

467



AIR DEFENSE

CHAPARRAL

End of Course Perent of Total Evaluation

Proficiency
Measurement BCT AlT BU AUT

Type of Measure

Norm Referenced
(curve)

Criterion Referencedl 100

(go/no go)

Type of Evaluation

Paper and pencil

Hands On, Part Task 100*

Performance With
Training Devices

Crew Drill,
Gunner's Test

Integrated Test of
Terminal Per-formiance require-'

ment

Qualification , __

*Peer Testing

"k)j



AIR DEFENSE

CHAPARRAL

End of CoursePfi c Number of Test Trials or Rounds Per Trainee
Measurement BCT AIT BUT _ _AUT

Evaluation of Firing

Proficiency

Crew Performance

Live Fire

Simulated Fire

Dry Fire

lindividual Perform-
ance

Live Fire I*

Simulated Fire 16**

Dry Fire

*Per Class
**Instructor checks tracking ability.

.. . MI I I III I"1 ....



AIR DEFENSE

CHAPARRAL

Tra in ing
Managenieul

Considerations BeCT AlT BUT .AT

Prescribed Inst/ 1:1*
Stu. Ratio

Time Period Over 7 wks
Which Inst ruc-
tion Is Scheduled

Total Hours Ailo- 280
cated For Coursec

Hours For Training 220 Total

Hours For Evalua-
tion

*On Peer Instruction
**39 Gunner Related

***Continuous in Peer Instruction



AIR DEFENSE

HAWK

Instructional Hours of Instruction For Each Level of Training

Method BCT AIT BUT AUT

Laecture

Conference 15

Demonstration 48

Practical Exercise 58

Peer Instruction

Instructor Guidance
and Critique With
Small Group

Individualized
(self paced)

Group Paced

Self Study

Guest Speaker

Case Study

Seminar

Computer Assisted
Instruction

Programmed
Instruction

Other: Performance Test 33

Total Hours of

Instruct ion 154



AIR DEFENSE

HAWK

Instructional Hours of Instruction Conducted With Various Media

Media BCT AIT Br AUT

Field Trips

Training Device

Audio Tape Rcrde

Transparencies

Filmstrips

Still Pictures

Printed Material

Television

Motion Pictures 11

Actual Equipment 106

Instructor

Other

L



AIR DEFENSE

HAWK

Amount of Practice
Practical Exercises BCT A BT AU,,

CREW DRILL

Live Fire

Ball

Tracer

Simulated Fire ,

Blank

Dry Fire

INDIVIDUAL DRILL

Live Fire

Ball

Tracer

Simulated Fire

Blank

Dry Fire

*Rotate through:all fire control positions.



AIR DEFENSE

HAWK

End of Course Percent of Total Evaluation
Proficiency
Measurement BCT AIT BUT

Type of Measure

Norm Referenced
(curve)

Criterion Referenced 100

(go/no go)

Type of Evaluation

Paper and pencil

Hands On, Part Task

Performance With
Training Devices

Crew Drill, 40

Gunner's Test

Integrated Test of 60

Terminal Per-
formance require-
ment

L ualification L

* "



AIR DEFNSE

HAWK

Training
Management

Considerations BC AIT BTUT

Prescribed Inst/ 1:6
Stu. Ratio

Time Period Over 7 wks
Which Instruc-
tion Is Scheduled

Total Hours Allo-
cated For Course

Hours For Training 144

Hours For Evalua- 83
tion

. h



AIR DEFENSE

HERCULES

Instructional Hours of Instruction For Each Level of Training

Method BCT AIT BUT AUT

Lecture

Conference 14

Demons tration 39

Practical Exercise 129

Peer Instruction

Instructor Guidance
and Critique With
Small Group

Individualized
(self paced)

Group Paced

Self Study

Guest Speaker

Case Study

Seminar

Computer Assisted
Instruction

Programmed

Instruction

Other: Examination

Total Hours of
Instruction _______ 182 ______

*Throughout most of the PEs.



AIR DEFENSE

HERCULES

Hours of Instruction Conducted With Various Media

Media BCT AIT BUT AUT

Field Trips

Training Device

Audio Tape Rcrds

Transparencies

Filmstrips

Still Pictures

Printed Material

Television

Motion Pictures 10

Actual Equipment 172

Instructor

Other __

tl



AIR DEFENSE

HERCULES

Amount of Practice

Practical Exercises BCT AIT BUT AUT

CREW DRILL

Live Fire

Ball

Tracer

Simulated Fire *

Blank

Dry Fire

INDIVIDUAL DRILL

Live Fire

Ball

Tracer

Simulated Fire

Blank

Dry Fire

lotate through.-all fire control positions.



AIR DEFENSE

HERCULES

End of CoursePeen ofTtlEauto

ProficiencyPecn ofTtlEau in

Measurement BCT AIT BUT ALIT

Type of Measure

Norm Referenced
(curve)

Criterion Referenced 100
(go/no go)______ ______________

Type of Evaluation

Paper and pencil

Hands On, Part Task 100*

Performance With
Training Devices

Crew Drill,
Gunner's Test

Integrated Test of
Terminal Per-
formnance require-
men t

L__ualification ______ ______ ______

*Separate test at end of each equipment portion of training.

499



AIR DEFENSE

HERCULES

Training
Management

Considerations BCT AIT BUT AUT

Prescribed Inst/ 1:6
Stu. Ratio

Time Period Over 8 wks
Which Instruc-
tion Is Scheduled

Total Hours Ailo- 241 (MOS)

cated For Course

Hours For Training 182

Hours For Evalua- 59
tion

)00



AIR DE 'ENSE

It 'y -iir ng 'esc - Unit .'raining

Perc nt uf T.,tal Evalua ion

Dthcer Vulcen Radars Chaparral Hawk Hercules

A: V

100

Part 100 Part
I'm 100 100 100 Task Task

__ iib, % of Te- TrialE or Rounds 'er Trainee

16

16

ice live 16 live
zar- targets
4ets

Wjh !'RAC iO PRA(

c i

5, 149

-- -'- -- j _



AIR DEFENSE

ODerationl Readiness Training Test - Unit Training

Percent of Total Evaluation

Proficiency M42

Measurement Duster Vulcan Re deye Chaparral Hawk Hercules

Type of Measure

Norm Referenced

Criterion 100 Must meet 100 100
Referenced minimum re

_______________________ _____ uirement

Evaluation of
Firing Profi-

ciency Number of Test Trials or Rounds Per Trainee

Crew Performance

Live Fire National 2100 per 1

Guard crew during
Only ASP

Simulated Fire

Dry Fire

Individual Per-formance i

Live Fire

Simulated Fire

Dry Fire

0~ -2



AIR DEFENSE

Facilities & WEAPON SYSTEMS
Fiscal Sup- M42 ' _ " !
port Training Duster Vulcan Redeye Chaparral Hawk lercule

Weapon Cost

Initial 92,821 276,377 5,400 278,449 2,512,62f 2,396,2

weapon or Barrel
Life In Terms of
Rounds

Pimunition Cost Per
Round

Ball 11,649 39,8
(MIM-72A)

Tracer 5.84 1.33
(TP-T)

Blank

Approximate Sizes
of Ranges Required
For Training

Tactical Exer-
cises (maneu-
vers)

Live Firing 85 sqmiles 608 sq.
miles

Number.of Support
Personnel Required 350 sq. 350 sq.mileE 350 sq.

For Live Firing miles miles

Direct

Target Acqui-

sition

Communication

Indirect

Range Support

Medical

503



DESCRIPTION OF TRAINING DEVICE FOR TIIl

REDEYE

MOS Suffix R6 awarded to
Level of Training graduates

Title and Nomenclature MB7 Moving Target Simulator
of Training Device

Description of The I47 is a device which projects
Training Device realistic aircraft target images,

flight patterns, and maneuvers on
a simulated sky background extending
180 ° in azimuth and 90' in elevation
Target sound effectseand a painted
background add realism. An invis-
ible inferred spot coincident with
the target position provides feed-
back for the Redeye infrared seeker.

The M49 Tracking Hfead Trainer is
used to engage targets presented on
the 1s7 MTS. Various types of
targets can be presented on the
N47 to provide identification
training on low or high speed

aircraft.

Course of Instruction
Utilizing Training
Device

Title

Total Number
cf Hours

Number of Instructional

Hours Scheduled for
Training Device 30 Hours

Total Amount ot Time
Each Trainee User
Device 26 Hours *

Phase, Period, or
Block of Course
Where Device is Used Period 8

Skills, Functions, Decision 1. Detect and identify aircraft
Processes, or Computational 2. Practice sighting, ranging, and
Procedures Practiced tracking
with Triining Device 3. Obtain feedback for IR seeker

from IR source
I. Evaluate proficiency of gunners.

During the 26 hour PE portion of this period the trainees are either
engaging projected aircraft with the 1449, coaching l.*9 firer, using an
optical eight to track the aircraft or observing the firers performance.
Actual W49 Time - 4 hours.

504i



Percentage of Total Firing -

Practice for the Weapon
Conducted with the
Following:

Training Device 100

Live Firing

Dry Firing

Other

Training Device Costs

Cost of Each Device $350,000.

Number of Devices
Required per Course I2

Expected Life of

Device

Maintenance Costs Per
Year

Cost Per Round (Where
Appropriate)

NOTE: The M87 is also used periodically by a Redeye Section for Unit
Ref resher Training.

505



DESCRIPTION OF TRAINING DEVICE FOR THE

REDEYE

Level of Training (MOS Suffix R6 awarded to graduates,

Title and Nomenclature
of Training Device M46 Field Handling Trainer

Description of The M46 is a Full-Scale Weapon
Training Device launcher similar in external ap-

pearance, weight, and feel to the

tactical weapon. It is a rugged
inexpensive device which provides

the gunner practice in weapon handl-
ing, operation, sighting, and rang-

ing. Controls and mechanical oper-

ations are the same as the real weaF-
on but it contains no electronic equip-

IIIeL L .

Course of Instruction
Utilizing Training

Device

Title Redeye Gunner

Total Number 83
of Hours

Number of Instructional 2 Hours

Hours Scheduled for

Training Device

Total Amount of Time 25 Minutes

Each Trainee Uses

Device

Phase, Period, or Period 6Block of Course

Wiere Device is Used

A. The F nner uses the range ring
Skills, Functions, Decision to acquire the target.

Processes# or Computational B. Operates controls to activate

Procedures Practiced and uncage Xyro.
with Training Device C. Superelevates and applies approp

riate lead
D. Fires at appropriate time

Note: This device has no power so

there is no IR tone feedback.

5o6



Percentage of Total Firing
Practice for the Weapon
Conducted with the
Following:

Training Device 100%

Live Firing

Dry Firing

Other

Training Device Costs

Cost of Each Device

Number of Devices 25
Required per Course

Expected Life of
Device

Maintenance Costs Per
Year

Cost Per Round (Where
Appropriate)

507



DESCRIPTION OF TRAINING DEVICE FOR THE

REDEYE

Level of Training Unit Training

Title and Nomenclature

of Training Device M46 Field Handling Trainer

Description of The M46 is a full-scale weapon

Training Device launcher similar in external ap-
pearance, weight, and feel to the
tactical weapon. It is a rugged
inexpensive device which provides
the gunner practice in weapon handl
ing, operation, sighting, and rang-
ing. Controls and mechanical over-
ations are the same as the real weap

on but it contains no electric

Course of Instruction
Utilizing Training
Device

Title ir Defense Section Training

Total Number 264 hours listed in Subj Schd 23-17

of Hours I (actual hours minimal)

Number of Instructional
Hours Scheduled for
Training Device

Total Amount of Time
Each Trainee Uses
Device

Phase, Period, or
Block of Course Periodic refresher training
Where Device is Used

A. The Gunner uses the range ring

Skills, Functions, Decision to acquire the target.
Processes, or Computational B. Operates controls to activate
Procedures Practiced and uncage gyro.
with Training Device C. Superelevates and applies appro;-

riate lead
D. Fires at appropriate timeI I
NOTE: This device has no power so

there is no IR tone feedback.



Percentage of Total Firing
Practice f or the Weapon
Conducted with the
Following:

Training Device 100%

Live Firing

Dry Firing

Other

Training Device Costs

Cost of Each Device

N~umber of Devices One Per Redeye Team
Required per Course

Expected Life of
Device

Maintenance Costs Per
Year

Cost Per Round (Where
Appropriate)

No live fire

509



DESCRIPTION OF TRAINING DEVICE FOR TIE
REDEYE

Level of Training

Title and Nomenclature M49 Tracking Head Trainer
of Training Device

Description of This Trainer is similar to Redeye

Training Device System in weight, size, and posi-
tioning of the controls and handl-
ing characteristics. Except for
firing, it simulates the operation
of the weapon. An externally mount-
ed performance indicator permits
the instructor to evaluate the oper-
ator'siperformance. The M49 is
approximately 49 inches in length,
14 inches in height, and weighs

32 pounds.!

Course of Instruction
Utilizing Training
Device

Title Redeye Gunner

Total Number
of Hours 83 Hours

Number of Instructional
Hours Scheduled for
Training Device 31 Hours

Total Amount of Time
Each Trainee Uses
Device 6 Hours

Phase, Period, or
Block of Course
Where Device is Used Periods 5, 6, 8, and 16

Skills, Functions, Decision The Gunner (i) prepares the weapon for

Processes, or Computational firing, (2) practices visual tracking
Procedures Practiced and ranging using sight, (3) tracks
with Training Device aircraft and activates the weapon at

the appropriate time, (4) uncages the
gyro and checks for proper IR tone,

(5) superelevates and applies appro-
priate lead, (6) fires at appropriate

time, (7) checks performance indicator

for any errors in procedure.

510



PerCLntage of Total Firing
Practice for the Weapon
Conducted with the
Following:

Training Device 1002

Live Firing

Dry Firing

Other

Training Device Costs

Cost of Each Device $11,000.

Number of Devices
Required per Course 25

Expected Life of Currently 5-6 years old

Maintenance Costs Per
Year

Cost Per Round (Where
Appropriate)

The M49 is part of the M476 Training Set which costs $16,000.



DESCRIPTION OF TRAINING FOR THE
REDEYE

Level of Training Unit Training

Title and Nomenclature * rcigHa rie
of Training Device $ rcigHa rie

Description of This Trainer is similar to Redeye
Training Device System in weight, size, and posi-

tioning of the controls and handl-
ing characteristics. Except for
firing, it simulates the operation
of the weapon. An externally mount-
ed performance indicator permits
the instructor to evaluate the oper-
ator's performance. The A~+9 is
approxcimately 49k inches in length,
14 inches in height, and weighs 32
poundsL

Course of Instruction
Utilizing Training
Device

Title Air Defense Section Training

Total Number 264 hours listed in Subj Schd

of Hours 23-17 (actual hours minimal)

Number of Instructional
Hours Scheduled for
Training Device

Total Amount of Time
Eacn Trainee Uscs
Device

Phase, Period, or
Block of Course
Where Device is Used Periodic Refresher Training

Skills, Functions, Decision The Gunner (1) prepares the weapon
Processes, or Computational for firing, (2) practices visual
Procedures Practiced tracking and ranging using sight,
with Training Device (3) tracks aircraft and activates

the weapon at the appropriate time,
(4) uncages the gyro and checks for
proper IR tone, (5) superelevates and
applies appropriate lead, (6) fires
at appropriate time, (7) checks
performance indicator for any errors
in procedure.

512



Percentage of Total Firing
Practice for the Weapon
Conducted with the
Following:

Training Device
100

Live Firing

Dry Firing

Other

Training Device Costs

Cost of Each Device $11,000

Number of Devices I One per section
Required per Course

Expected Life of
Device

Maintenance Costs Per
Year

Cost Per Round (Where
Appropriate)

No live fire



DESCRIPTION OF TRAINING DEVICE FO
CHAPARRAL

Level of Training Advance Individual Training

Title and Nomenclature M30 Training Missile with MK±3
of Training Device Guidance Section.

Description of The Chaparral is a self-propelled,
Training Device surface-to-air guided missile

system. It has a launch station
(M,4) which may be mounted on or
separate from its tracked carrier

vehicle (M73O). It fires a missile
(MIM-72A) that is supersonic and
uses passive infrared target track-
ing. The missile is 9.5 feet long,
5 inches in diameter and weighs
i0 pounds. Four missiles are
mounted on the launch rails.

Course of Instruction
Utilizing Training
Device

Title Chaparral MOS 16 P 10

Total Number
of Hours 20

Number of Instructional
Hours Scheduled for
Training Device 8

Total Amount of Time
Earh Traiee Uses
Device 2

Phase, Period, or
Block of Course
Where Device is Used Period 32

Skills, Functions, Decision 1. Acquiring the targeL
Processes, or Computational 2. Tracking the target
Procedures Practiced 3. Preparing weapon for firing
with Training Device 4. Simulated firing on target

51-4



Percentage of Total Firing
Practice for the Weapon
Conducted with the
Following;

Training Device 20%

Live Firing 5%

Dry Firing

Other Crew Drill-Operating 75%

Controls

Training Device Costs

Cost of Each Device

Number of Devices
Required per Course

Expected Life of
Device

Maintenance Costs Per
Year

Cost Per Round (Where
Appropriate)



DESCRIPTION OF TRAINING DEVICE FOR THE

HAWK

Level of Training Advance Individual Training

Title and NomenclatureofTann eieTPQ - 21 Target Simulator
of Training Device

Description of Electronic equipment housed in a
Training Device van used to insert simulated

targets and chaff into conventionall
HAWK fire control radar scopes.

Course of Instruction

Utilizing Training

Device

Title Hawk Fire Control Crewman

Total Number 144 (MOS)
of Hours

Number of Instructional *

Hours Scheduled for

Training Device
Variable

Total Amount of Time
Each Trainee Uses
Device

Phase, Period, or

Block of Course
Woere Device is Used

Skills, Functions, Decision I. Acquiring targets

Processes, or Computational 2. Tracking targets

Procedures Practiced 3. Electronic counter-counter-

with Training Device measures

These simulators are used during a brief operation and ECCM portion of the course.

Trials depends upon size of class-and interference from other systems. Crowded

radar park makes it difficult to provide students with normally uncluttered scopes.

~) LU



Percentage of Total Firing
Practice for the Weapon
Conducted with the
Following:

Training Device

Live Firing

Dry Firing

Other

Training Device Costs

Cost of Each Device

Number of Devices I

Required per Course

Expected Life of
Device

Maintenance Costs Per Y

Year

Cost Per Round (Where

Appropriate)



DESCRIPTION OF TRAINING DEVICE FOR THE

HAWK

Level of Training Advance Individual Training

Title and Nomenclature TPQ 29 Target Simulator
of Training Device

Description of
Trainng DviceSame as TPQ 21, but used with
Trainng DviceImproved HAWK.

Course of Instruction

Utilizing Training
Device

Title HAWK Fire Control Crewman

Total Number 
'

of Hours14

Number of in: Lri ut Uonal

Hours Scheduled for
Training Device

Total Amount of Time

Each Trainee Uses

Device

Phase, Period, Or
Block of Coukrse
Where Device is Used

Skills, Functions, Decision 1. Target acquisition

Processes, or Computational 2. ECCM

Procedures Practiced
with Training Device



Percentage of Total Firing

Practice for the Weapon
Conducted with the
Following:

Training Device

Live Firing

Dry Firing

Other

Training Device Costs

Cost of Each Device

Number of Devices
Required per Course

Expected Life of
Device

Maintenance Costs Per

Year

Cost Per Round (Where I1

Appropriate))



DESCRIPTION OF TRAINING DEVICE FOR THE

HERCULES

Level of Training Advance Individual Training

Title and Nomenclature
of Training Device T 1 Target Simulator

Description of
Training Device Same as TPQ - 21, but used

with NIKE HERCULES.

Course of Instruction
Utilizing Training

Device

Title NIKE HERCULES Fire Control
Crewean

Total 
Number

of Hours

Number of Instructional 241 (MOS)
Hours Scheduled for

Training Device

Total Amount of Time

Each Trainee Uses

Device

Phase, Period, or
Block of Course

Where Device is Used

Skills, Functions, Decision Target acquisition

Processes, or Computational Tracking
Procedures Practiced ECCH
with Training Device

Proedues racice



Pe-cenitage of Total Firing
Practice f or the Weapon
Conducted with the
Following;

Training Device

Live Firing

Dry Firing

Other

Training Device Costs

Cost of Each Device

Number of Devices
Required per Course

Expected Life of
Device

Maintenance Costs Per
Year

Cost Per Round (Where
Appropriate)
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APPENDIX If AIR DEFENSE

DESCRIPTION OF AIT WEAPONS TRAINING

FOR THE REDEYE

INTRODUCTION

DESCRIPTION OF WEAPON SYSTEM

The Redeye is a mm-portable, shoulder-fired, air defense guided

missile system. It is a tube approximately 50 inches long and 4.7

inches in diameter with a handle, trigger, and sight attached to the

forward end. The complete system weighs 28.9 pounds, and consists of

three major components, the launcher, missile, and battery/coolant

unit.

The Redeye launcher has three main sections, the launch tube,

open sight assembly, and gripstock. The launch tube houses the

missile which is pre-loaded by the manufacturer and cannot be reloaded

by the operator. The open sight assembly is used to aim the weapon,
track the target, estimate the range to the target, and insert super-

elevation lead. The sight also has an acquisition indicator which

provides an audible and vibratory indication when the itissile system

has acquired the target. The gripstock contains the controls and

power and coolant channels necessary to launch the missile. The con-

trols consist of the safety and activator device, uncaging switch,

and firing trigger. The electrical power required to condition the

weapon for firing is supplied by a thermal battery which can provide

prelaunch power for 30 seconds. The coolant portion of the battery/

coolant unit provides freon gas to cool the detector cell thus making

it supersensitive to infrared radiation.

The Redeye is a supersonic, surface-to-air rocket propelled

passive infrared homing, heat seeking missile. It has nix major
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sections: seeker, control, missile battery, fuze and warhead, rocket

motor and tail assembly. The missile warhead is detonated in one of

three ways: by penetrating the metal surface of the target, by impact

with the target, and by self-destruct after approximately 15 seconds

of flight.

The gunner operates the weapon by placing it on his shoulder point-

ing it at a visually acquired aircraft target, tracking the target to

maintain an on-target tone which indicates that the infrared seeker

head in the missile had acquired the target, pressing and holding the

switch that uncages the missile gyro, manually inserting Bupereleva-

tion and lead, and pressing the firing trigger. once fired, the missile

is beyond the gunners control and depends upon the targets infrared

rediations to generate guidance orders.h

TACTICAL MISSION

The mission of Redeye is to provide small combat units the f or-

ward battle area with a self-defense capability against attack by air-

craft operations at low altitudes. Redeye is used in three types of

defense: area, point, and march column. In area defense the Redeye

terms are deployed to defend an operating area, e.g., battalion area.

In point defense, Redeye is deployed to defend a small vital area

such as a command post, an ammunition supply point, an airfield, etc.

Redeye provides air defense for a march column by either being placed

along the route of displacement or by moving with the column.

CURR.ENT ARMY ORGAN'IZATION4 OF WEAPONS AND PERSONNEL

Redeye is organic to battalions or squadrons of armored, airborne,

airmobile, infantry and mechanized infantry divisions of the field army.

It Is oleo assigned to nondivisional units much as separate brigade.



designing the moving target simulator (MTS) target programs and the

rules of engagement. Specification of the engagement procedures was

based on the operating characteris tics of the weapon, individual

simulation, observation, and interviews with gunners who participated

in the service and site tests.

A
UTILIZATION OF PROFILES

Other than the information listed in A above, no known mission

profiles were used in the development of the Redeye.

AMOUNT OF TRAINING REQUIRED FOR PROFICIENCY

The service and site tests mentioned above were also the basis

for the requirement for 150 practice engagement trials of attain

gunner proficiency. One hundred-twenty of these trials were allocated

to the MTS and thirty to tracking of live targets. The recent deletion

of live aircraft support due to the gas shortage has resulted in a re-

vision of this training. Current training requires 156 trials per

individual on the MTS and none on live aircraft. A combination of

instructor observation of performance and periodic examinations

evaluate the students progress during the course. A study hall is

conducted two nights a week for students falling below a 70 percent

is required for successful completion of the course and adding the 6R

prefix (Redeye Gunner) to the individuals MOS.

TRAINING METHODS

This section is limited to those periods of instruction which

were considered to have direct application to the trainees practice

of some aspect of the firing sequence. Appropriate periods are

described below and a further breakout of hours and type of Instruction

is listed in Table H-i.



PERIOD 1 -During this period, the trainee is introduced to

the Redeye weapon's characteristics, system capabilities, andf

major system components. This is basic information the gunner must

know to prepare him for later application periods.

PERIOD 5 - During this period, the trainee is given an ex-

planation of the Redeye system, observes a demonstration of the

M49 tracking head trainer, and practices aiming the M49 at a

stationary IR source.

PERIOD 6 - During this period, the trainee is given a further

explanation of the operating procedures of the Redeye weapon, track-

ing head,.and simulators. He is then given an opportunity to engage

targets using the M49 and the M46 field handling trainer, he is given

a quiz on all previous instruction.

PERIOD 7 - During this period, the trainee receives instruction

on the Redeye's capabilities and limitations. This includes a dis-

cussion of the infrared seeker and missile performance capabilities.

PERIOD 8 - During this period, the trainee receives instruction I

on tactical engagement procedures and technique of fire. He then

goes through a series of practical exercises engaging targets that

are presented on the moving target simulator (MTS). He uses a

slightly modified M49 tracking head trainer to acquire, track and 1
fire at the targets. The MTS consists of a 40 foot hemispherical

screen on which a moving target image is projected. This simulated

environment has been carefully scaled for realism, to include various

target types, sizes, speeds, and flight tracks. Present target pro-

grams consist of eleven reels of filmi, each containing twenty target

runs which are projected on the simulated sky background. Target

sound effects are also employed to add realism. Twenty different

types of aircraft are presented. The programs are designed to develop

proficiency in a progressive order of difficulty Target course, speed,



maneuver, and range are systematically varied in the different

programs.

The gunners are faced with the problem of determining which of

six types of aircraft they have detected (large and small: jets,

propellor and helicopter types) and then judging by the size of the

aircraft in his sight whether to activate the weapon, hold their

fire, resume firing, or cease firing. The decision to hold fire or

resume firing is based on the weapons capabilities and limitations

as listed in FM 23-17A (C). A small card listing plane sizes, ranging

from k to 6 times the~size of the sight ring, is issued to the stu-

dents to provide guidance on when they should activate, hold resume,

or cease fire.[

Two trainees track on the MTS at one time, each one assisted by

a coach. An IR spot projected coincident with the target image on

the screen provides an IR source that can be acquired, tracked, and

locked on by the seeker head in the M49. An error indicator mounted

on the front of the M49 provides feedback on whether the trainee has

performed all steps correctly or if an error has been made at a par-

ticular point in the firing sequence. Each trainee conducts approxi-

mately 156 trials during the 26 hours of practical exercise in this

period. The trainee also performs as a coach 156 times and observes

other trainees perform the rest of the time. While observing, trainees

are given optical sights from previously fired XM41 El Redeye missiles

to practice tracking the projected targets.

The MTS is an excellent training device that provides an opportunity

for practical work in all phases of gunner training. This includes air-

craft identification as targets were generally types of Soviet aircraft

that the trainees were asked to identify. There are four of the MTS at

Fort Bliss, one at Fort Bragg and it is understood that films call for

building one MTS each at Forts Riley, Lewis, and Carson, and several in

Germa ny.



PERIOD 15 - During this period, all previous instruction is

reviewed and the trainees are given a final written examination.

The examinations are graded as they are turned in and a critique

is then provided to clear up any weak points noted. Trainees must

have a minimum of 70 percent to be awarded the 6R suffix to their

lIOS indicating that they are qualified Redeye gunners.

PERIOD 16 - During this period, the trainees are taken to the

range area to observe the firing of the two Redeye missiles allocat-

ed to each class. The four top students go to the firing line while

the rest of the trainees observe from the stands nearby. The ballistic

serial target system (BATS), a 300-to-450 knot target with an IR

source is fired in a crossinig pattern some distance out from the

gunners. The gunner attempt . to acquire the target and fires if he

thinks he is on-target. While he is firing, the other gunners practice

tracking with the M49. The gunners are rotated and additional BATS

fired until the two Redeye missiles have been fired, e.g., four BATS

were fired in the range firing observed. The firing is then critiqued

by an instructor.

PROFICIENCY MEASUREKENT

END OF COURSE EVALUATION

Performance Measures. The last two of the eleven MTS target filmV
programs contain a selected mix from previous programs and may be

used for examination purposes. The trainee is expected to perform with-

out error on these test runs. Discussion with the instructors indicat-

ed that the proficiency test criteria are not actually utilized. In-

stead, trainees who make the most errors during training are given

additional trials in order to bring them up to desired standard and

attempt to insure errorless performances by all trainees.

Performance Standards. By the end of their training, students are

expected to perform without error, all of the steps in firing required

of a gunner to successfully fire a Redeye missile at an appropriate

target.

550



Periodic and final written examinations are also given the

student to insure adequate knowledge of the weapons capabilities,

methods of employment, rules of engagement, and similar information.

A grade of 70 percent is required for successful completion of the

course.

Validity of Performance Measures. Since only two trainees per

class have an opportunity to fire an actual Redeye missile, there Is

no sure way to confirm that trainees have the level of proficiency

required for combat. The purpose of the course is to qualify them

in all phases of gunner training and the testing procedures insure

them proficiency when not under stress. The instructors feel that

overall proficiency has deteriorated somewhat due to the deletion

of live aircraft tracking training. They point to recent Redeye

missile firing (50% hit rate) as an example.

REDEYE UNIT TRAINING

In an attempt to obtain information on Redeye Unit Training,

individuals from a Redeye Section assigned to a Cavalry Squadron of I
a Cavalry Regiment were contacted. In questioning the First Lieutenant,

Section Leader, and Sergeant E5 NCOIC, it was determined that they were

conducting very little Redeye training. Although they have personnel

and equipment assigned to their section, they are usually involved in

other duties and have participated in Redeye training only a few days

in the last five months.

They were currently using the MTS and M49 training devices to

give refresher training to gunners in preparation for an impending

Squadron AT?. They did not know what would be required of them on

the ATT.



The section did have seven k ton trucks and trailers and five

drivers that were usually assigned other tasks. The section had

four makeshift field trainers that were previously fired Redays,

rounds. They were authorized an M449 tracking head trainer but they

did not have one as they did not have the required classified storage

space f or it.

The Sergeant had been in the Redeye Section of a Cavalry Regiment

in Germany for two years prior to his current assignment. He found

the situation quite similar to his present one until training test

failures brought on more emphasis.

Neither of the individuals had seen a copy of Army Subject

Schedule 23-17 and they were not familiar with the 264 hour training

program prescribed for Redae Sections. The Fort Bliss Redeye instructors

said they had trained some individuals from tactical units and were under

the impression that some training is being conducted at unit level in

certain divisions.
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Table H-1

Description of Redeye Training

During each

Percentage PE; number Use of training
of period of training devices, live

Applicable conducted trials per fire, mock-ups,
Instruction Scope or objective with C,D, student per or hand-on dur-

Period Hours of period or PE position in& PE

Introduction to 100%-C 0 N/A
Redeye Missile
System

5 3 Principles of Red- 33%-C 10 per stu- TD(M49 aimed at

eye Operations 33%-D dent, stationary IR
others target)
coach or
watch

6 4 Operating proce- 25%-C 20 per stu- TD(50%-M46, 50%
dures of Redeye 50%-PE dent, M49)
weapon, tracking 25%-Ex others
head, and simu- coach or
lators watch

7 1 Redeye capabil- 100%-C 0 N/A

ides and
limitations

8 30 Technique of Fire 13%-C 6 per stu- TD(M49 aimed at
and Engagement of 87%-PE dent per PE targets on M87
Targets (C-4 hr or 156 MTS

hrs, trials.Also
PE-26 coach 156

hrs) times &

watch rest
of time

15 3 Examination 33%-C 0 N/A
33%-Ex
33%-Cr
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Table H-i

(cont'd)

During each
Percentage PE; number Use of training

of period of training devices, live

Applicable conducted trials per fire, mock-ups,

Instruction Scope or objective with D,D, student per or hand-on dur-

Period Hours of period or PE position ing PE

16 2 Range Firing 100%-PE Top stu- TD(M49 to practice),

dents fire HO (fire M41E2)

two Redeye
at BATS -

others
watch

Totals 44 C-9 hrs TD's W
PE-31 hrs M46-2 hrs
Ex-2 hrs M49-31 hrs
D-1 hr. M87-26 hrs
Cr-I hr. 59 hrs

LF-2 hrs
*Total 61 hrs

*Exceeds period hours as TD's were often used simultaneously. r
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'l b l, I - I
(coot d)

Passing or
qualifica- Have the
tion score, periods

Des i td imige.; "fyp of type of been e-
in the course fee-dback measure, quenced or
In terms of in- or cri- Provisions indication scheduled
creases, de- tique for slow that objec- in a manner

Applicable creases, addi- given to students tives have which in-
Instruction tions, or dele- the stu- (recycle, been terfers with
Period Hours tions dent etc.) achieved training

None None None N/A No

5 3 None Mistakes Same 70% require( No

noted oin as on written
M49 and above exams and
critiqued observed
by inst r. perform-

ance

6 4 None Ilst ruc- Same as Must be No
tor cri- above making 70%
tiques to stay in
PE errors Course

and quiz

8 30 Subst I lute I nst ruc- Add - Must main- No

live target tor cri- t tonal tain 70%
tracking and t lques triats, average &
use of REIS perform- .1pecial. perform
for soine of ance a[t ter- proficient-
MbrS hr to t ion by ly on
add interest in.;t ruc- trainer

tor &

';t tdy
ha I s

15 None F"X. No re- Minimum of No

graded cycIe 70% or no
Itiined I- for 6R added to
ately & faill- MOS

c r i- ures ]
t iqued

ii.



Table H-1
(cont'd)

Passing or
qualifica- Have the
tion score, periods

Desired changes Type of type of been se-

in the course feedback measure, quenced or

in terms of in- or cri- Provisions indication scheduled

creases, de- tique for slow that objec- in a manner

Applicable creases, addi- given to students tives have which in-

Instruction tions, or dele- the stu- (recycle, been terfers with

Period Hours tions dent etc.) achieved training

16 2 Add RELS for Firing N/A N/A No

range phase cri-
tiqued

Totals 44

'II
:Ii
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Summary of Training For Redeye Gunner

I. The attached form provides a detailed summary of that portion of the

83-hour Redeye Gunner Training Course that is concerned with the

gunners' ability to acquire an aerial target and successfully engage

it with a Redeye.

2. In arriving at the number of trials per student in training situations,

the current average of 50 students per class was used. An increase

or decrease in the number of students would, of course, change this

figure. Only one position (standing) was used in the Redeye train-

ing.

3. To insure understanding the abbreviations, and weapons, or device

types used in the summary are explained below:

a. IR - infrared.

b. BATS - ballistic aerial target system.

c. M41E2 - Redeye missile.

d. M46A2 - field handling trainer.

e. M49 - tracking head trainer.

f. M87 (MTS) - moving target simulator.

g. UELS - Redeye launch simulator.

h. Types of instruction:

C - Conference

PE - Practical Exercise

D - Demonstration

Ex - Examination

Cr - Critique
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1. Practical Exercise using:

HO - hands-on equipment

TD.- training devices

MU - mock-ups

LF - live fire

4. The period numbering system is coordinated with the numbers listed

for periods in the attached Redeye Gunner Course POI, dated

2 July 1973.



AIR DEFENSE

DESCRIPTION OF AIT WEAPONS TRAINtING

FOR THE CHAPARRAL

INTRODUCTION

DESCRIPTION OF WEAPON SYSTEM

The Chaparral is a self-propelled, surface-to-air guided missile

system designed to protect the forward battle area against hostile

aircraft operating at low altitudes. It consists of three basic parts:

the launching station (M54), which may be mounted on or operate sepa-

rately from its carrier; "the six-ton full-tracked vehicle carrier

(M730); and the Chaparral missile (MIM-72A) , a supersonic, surface-to-

air missile that uses passive infrared target tracking.

The launching station mount consists of a gunner's compartment

with a plexiglass canopy located between two pairs of missile launcher

rails. The mount can be traversed 360 degrees in azimuth and the

launch rails can be elevated thus permitting the movement required for

target acquisition, tracking, and firing. The launching station carries

12 missiles, four on launch rails and eight in storage compartments in

the traicked vehicle carrier. Located in the base structure and the

mount are components comprising seven functional subsystems: power,

mount erection-subtraction, mount drive, missile control and launch,

missile air, environmental control, and communications. These are

used in preparing the weapon system for firing and firing.

The MIM-72A Chaparral missile is 9.5 feet long, 5 inches in

diameter, and weighs 190 pounds. The guidance section, located at

the forward end of the missile, senses the IR radiations of the target

and generates signals that direct the missile to target intercept.

The'guidance section also produces an audio signal that informs the

gunner that the targets IR radiations are being received. The
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missile's target detection device (TDD) functions aL, _. P7_K.'r-V fuze.

It also provides signals that %cause destruction on contact or selt-

destruct. Since the Chaparral does not have sophisticated electronic

sensors and identification equ'pment, visual target detection and f
identification are required to accomplish its mission. This, of

course, limits Chaparral operations to periods of good visibility. K

The gunner operates the system by pointing the launching station

mount at a visually acquired aircraft target, tracking the target to

maintain an an-target infrared tone which indicates that the infrared

seeker head in the missile has acquired the taiget, and then press-

ing the firing trigger when the target is within the engagement

envelope. Once fired, the missile is beyond the gunner's control
and depends upon the target's infrared radiations to generate guid-

ance orders.

TACTICAL MISS ION

The mission of the Chaparral battery is to provide air defense

altitude, hostile aircraft. Chaparral units may be assigned one of

four standard tactical missions: general support, general support-

reinforcing, reinforcing, or direct support. Chaparral units are

most effective when employed in an area defense pattern to provide

sufficient air defense for ground combat and combat support units

and installations. The weapons are deployed forward and al"*ong likely

low-altitude avenues of approach. Chaparral units may also be em-

ployed to defend large vital areas and march columns from positions

along the route of movement.

CURRENT ARMY ORGANIZATION OF WEAPONS AND PERSONNEL

The Chaparral Battery is part of the Chaparral/Vulcan Air Defcnse

Artillery (ADA) Battalion. The battalion has two Chaparral batteries

and two Vulcan batteries. The Chaparral/Vulcan battalions are em-

ployed at division, corps, and field army level to provide defense

against low-altitude aircraft. The battalion is organic to the



armored, infantry, and mechanized infantry divisions and is part of

the division base. The Chaparral/Vulcan battalion may also be

allocated to nondivisional units, such as ADA groups, brigades, or

communications zone ADA organizations.

The Chaparral Battery has three firing platoons, each consist-

ing of a platoon headquarters and four squads. Each squad is a fire

unit. The platoon headquarters exercises direct control over the

fire units. The platoon normally operates as an element of the

battery, but may also operate independently. There are five men in

a Chaparral squad: a squad leader, a senior gunner, a driver, and

two gunner/observers.

TACTICAL EMPLOYMENT

Chaparral and Vulcan units are normally employed under the air

defense "family of weapons" concept and compliment other air defense

systems. Chaparral units are most effective when deployed in an area

defense pattern, but may be used to protect vital areas or march

columns.

Since the Chaparral Battery is normally dispersed over a large

area, the battery headquarters is generally centrally located in

order to control the platoons. Some important considerations in

selecting positions are: good fields of fire and observation,

accessibility, survivability, and communications.
Wheni a Chaparral squad occupies a position, there are a number

of tasks that various members of the crew have to perform to prepare

the weapon system for operation. After they have performed these

tasks, individually or in coordination with other crew members, they

take up their operational positions. The senior gunner (No. 1) takes

his place in the gun mount, the driver (No. 2) and an observer (No. 4)

move out to a forward observation post, the squad leader and an ob-

server (No. 3) move to a CP/OP location to the rear of the position

with remote radio communications. The squad leader then notifies

the platoon leader that he is ready. When a target is detected, the

squad leader will direct the fire, but the gunner decides when and
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if to fire based on the IR tone, the aircraft ,:. the launch

envelope, etc. A typical fire mission might originate with ,, rt

from the Chaparral battalion's forward area alerting radar (FAAR)

which is displayed on the unit's target area alert data display set

(TADDS). Or, the alert might come from one of the squad's observers.

In either case, the squad leader would relay the information to the

gunner and direct appropriate action.

TRAINING CONTENT

TASK ANALYSIS PROCEDURES

It is difficult to say that no task analysis has been conducted,

but clearly no fully comprehensive one has been done on the Chaparral.

UTILIZATION OF MISSION PROFILES

No mission profiles have been reflected in Chaparral training.

AMOUNT OF TRAINING REQUIRED FOR PROFICIENCY

There has been no clear determination of the number of practice

rounds required for firing proficiency. The amount of simulated

firing practice has varied considerably in recent months depending

on the type of training support available, e.g., live aircraft, model

planes. Only one live round per class is being fired so this is more

of a demonstration than practice since only one man fires.

TRAINING METHODS

This section is limited to a discussion of those periods of in-

struction that have direct application to some aspect of the firing

sequence.

This is a seven-week (280 hours) AIT course of which 220 hours

are MOS-related. Of the 220 hours, only 30 are directly related to

some aspect of the firing sequence. Gunner Training is considered

a small part of the course since the primary goal is to prepare the

individual to perform as a crew member of a Chaparral squad. The

four basic areas of instruction are the carriers, the launching
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station, the missile, and comm~unications. It is not anticipated that

the trainee will be assigned the top crew position of senior gunner

upon joining a unit. He may, however, be required to perform other

duties, such as driver, loader, observer, and also be expected to

communicate on the unit's radio. After much additional on-the-job

training (OJT), he will probably have an opportunity to perform as

a gunner.

Currently, class size varies from 5 to 15 and a new class starts

every two weeks. There are three classes in session at any one time.

The primary method of training has recently been changed to peer in-

struction. Most of the practical exercise periods in gunner train-

ing and 154 of the 220 total hours devoted to MOS training use the

peer instruction method. After training, an individual must perform

the designated task correctly before he can go on to the next phase

(pass/fail procedure). Tests are administered by someone other than

the individual who gave the training. As a trainee proceeds through

the course, he is in one of the following categories, generally in

this sequence: observer, skill acquisition, job performance, peer

instructor, and course administration. Instructors are enthusiastic

about the change to Peer Training as they feel it has increased in-

terest and produced better results.

Until July 1973, trainees were taken to a range to practice

tracking an F-100 and a B-57. However, recent fuel. sho~rtages have

completely curtailed this program. As an interim measure, trainees

were taken to an area near El Paso International Airport where they

practiced tracking targets of opportunity. Current training uses a

radio-controlled model aircraft as a target.

PERIOD 18. During this period, the instructor discusses various

aspects of the M-54 launching stations to include: the nomenclature

and location of major components, the location and function of panel

and non-panel controls and indicators, and procedures for energizing

and de-energizing the missile system.
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PERIOD 19. During this period, the trainee i A-e. oppor-

tunity to locate the various controls and perform the procedures

discussed in Period 18. This is accomplished on the actual equip-

ment using peer instruction methods. When the trainee is considered

ready, he is tested on a phase of the instruction and, if successful,

is allowed to proceed to the next phase.

PERIOD 24. During this period, the trainee will practice appro-

priate procedures to prepare the missile for firing. This will again V
be peer instruction and the trainee will be tested on his performance.

PERIODS 28 and 29. During these periods, instructors discuss

various aspects of air defense firing doctrine to include the follow-

ing:

a. Control measures - centralized, decentralized, and autono-

mous.

b.. Warnings - red, yellow, and white.

c. Weapons control status - free, tight, and hold.

d. Hostile target criteria.

The trainees are also familiarized with methods of weapons delivery

and tactics used by aggressor aircraft.

PERIODS 30 and 31. During these periods, the instructor dis-

cusses the various rules of engagement, Chaparral firing technique,

target acquisition, and engagement procedures. In roles of engage- I
ment, trainees are told of v.arious conditions that control their

firing. In the firing technique portion, the instructor discusses

the decisions that must be made before firing on the target. The

squad leader makes all command decisions, including designation of

the target as hostile, selection of target to be engaged, and deter-

mining method of fire to be used. The gunner~, however, must make

the decision to fire if he thinks the target meets the technical

requirements for a successful target engagement. Categories of

targets and methods of engagement are also discussed in this phase.

The steps in target acquisition are discussed to include: the

Initial visual detection by an observer and informing of the gunner



over the intercom, the gunner visually detecting the target and re-

porting CONTACT, the gunner acquiring and maintaining IR acquisition,

the gunner adjusting the controls until he has an audible IR tone,

and then announcing TONE over the intercom. The engagement proce-

dures portion addresses the duties of all squad members as they

accomplish the engagement tasks of: visual search and scan, target

detection, target transfer to squad leader and gunner, target

selection, target identification, engagement command, gunner visual

acquisition, IR acquisition, fire decision, missile launch, and

kill evaluation.

PERIOD 32. During this period, the trainees use the actual

Chaparral weapon system with an M30 training missile to conduct

target engagement practice. The M30 training missile has the same

weight, number of components, and dimensions as the MIM-72 Chaparral

missile series. The training round can be used for assembly, dis-

assembly, and loading procedure training. It can also be used, as

it is in this period, to track ER targets by replacing the inert

guidance section with an MlK 28 guidance section. The trainees use

the actual equipment and attempt to acquire and track a radio-

controlled model airplane. They are alternated on the equipment

with about one-fourth of the training time being spent in the

gunner's position. An IR source can be attached to the model planes.

The GR-39 interrupter cable a'.lows t~ie instructor to monitor the IR

tone obtained by a trainee and to prevent the weapon from being

fired at his discretion. This latter feature allows the instructor

to maintain safety during live firing on the range.

A device has been developed, the TSQ-T3, which provides the in-

structor with information about sequential errors made by the trainee

in a practice engagement. It is a small box with error indicators

that is attached to the system by means of special cables. However,

there has been a delay in the manufacture of cables and the battalion

has 8 or 10 of the boxes, but no way of attaching them to the weapon

system.J
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PERIOD 33. During this period, the instructrr * the

duties and responsibilities of all squad members in various eitua--

tions. In order to insure the timely and cooperative effort of

crew members, a formal drill is prescribed. The squad members are

numbered with the gunner being No. 1, the driver No. 2, and the

two observers No. 3 and No. 4. Each squad member must know the

duties and responsibilities of all other positions.

PERIOD 34.. During this period, the trainees are formed into gun

crews and go through the prescribed formal drill on the actual equip-

ment. The trainees are rotated periodically and by the end of the

period, they should have performed six times in each of the four crew

positions.

PERIOD 43. During this period, the trainees are taken out to

the range where the class observes their top student fire one

Chaparral missile at a BATS target. The period is listed as being a

practical exercise, but it is actually a demonstration for all but

one member of the class. The demonstration sometimes has a negative

effect as the inexperienced trainee-gunner misses the target.

The NCO Chief Instructor felt that the time and money allocated

to this firing could be used for better purposes. He made the alter-

nate suggestion that the three classes in session be provided one

demonstration firing thus saving two missiles and insuring that all

s^tudents observed a live miesile firing. He does not think the

"top student" firing is a great motivating factor and suggests that

the firing be deleted. The time saved could be used for additional

target engagement practice.

PROFICIENCY MEASUREMENT

END OF COURSE EVALUATION

Performance Measures. Prior to changing to the Peer Training

system now being used, the battalion's Lesson Plan Index, dated

4 January 1973, indicated some formal performance test periods.

Currently, the procedure is to let the trainee proceed through the

course taking pass/final-type tests in various phaaes. These tests

5461



_07

are administered usin~g detailed checklists to note correct or in-

correct performances.

Performance Standards. The go/no go test is administered to the

trainee by someone other than the individual that gave the initial

training. If the individual being tested receives an unsatisfactory

rating on any phase of the performance test, he must be given remedial

training before being permitted to retake this test.

Validity of Performance Measures. For most crew duties, the pro-

cedure outlined above seem to be an adequate method of insuring an

acceptable performance. However, there is presently no standard setV

f or tracking proficiency. Tests of the trainee's ability to judge

the engagement envelope are presently based on printed drawings of

sight pictures. These tests do little more than examine the trainee's

knowledge of the engagement rules and not his ability to apply those

rules.

The instructors have discussed setting a tracking proficiency

standard once the TSQ-T3 is operational. However, target samplings

would still be restricted and uncontrolled. Present testing practices

and standards are not considered adequate for estimating combat pro-

ficiency in this critical area.

CHAPARRAL UNIT TRAINING

In an attempt to obtain information on Chaparral unit training,

a Chaparral Battery Commander and his training NCO were interviewed.

They were unable to provide specific numbers of hours for types of

training, but did offer to describe their general training situation.

They-do have most of the personnel they are authorized. How-

ever, due to various requirements such as guard duty, post police,

and maintenance, a small percentage of them are generally available

for training. As an example, only 30 of 109 present for duty on

the day of the interview were available for training. Since they

are a STRAF unit and must maintain a high state of readiness, their
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maintenance problem is particularly difficult. Dui% !'Uds

which will reduce civilian guards on ammunition Supply pPiL8 kAZ_

they expect their guard problem to get worse.

In the face of these obstacles to training, they are attempting

co accomplish essential training and maintain their unit's proficiency.

They are not following the training program outlined in Subject Schedule

44-7, but are using it as a guide.

Their training emphasizes preparing for and firing the 12 live

missiles the battery is allocated annually. This allocation is based

on one missile for each of the unit's 12 squads. In order to provide

for personnel turnover and maintain interest in training, the battery

actually fires six missiles every six months. The training starts

with a limited number of hours per week and gradually increases as

the firing period approaches. This is done by coordinating on various

non-training requirements with other elements in the battalion,4 particularly the Vulcan units. This frees Chaparral personnel for

training and firing exercises in critical periods. Chaparral units

must then in turn accept a larger portion of the support require-

ments when other elements of the battalion are in a critical phase.

The early training stresses crew drill to insure proficiency by

all squad members. The emphasis is on training to correct weaknesses

noted and developing improved SOPs based on the experience of unit

NCO's. Firing practice often uses targets of opportunity in the area

for tracking exercises, e.g., aircraft in the vicinity of El Paso

International Airport.

The only training device used is the M30 training missile with

the MK 28 guidance section replacing the inert section. This is

used in the tracking practice described above.

Guidance on range procedures is provided by a battalion SOP.

The other Chaparral battery fires during the same period so the two

units can provide range support for each other. This includes many

tasks such as firing the BATS, which is the target used. The

battery commander felt they had done very well in some recent firing

as the two batteries vere credited with 12 combat hits with 12 rounds.
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Table H-2

Description of Chaparral Training

During each

Percentage PE; number Use of training

of period of training devices, live
Applicable conducted trials per fire, mock-ups,
Instruction Scope or objective of with C,D, student per or hand-on dur-

Period Hours period or PE position ing PE

18 1 Systems Operations 100%-C 0

19 12 Systems Operations 100%-PE 30 per stu- Hands-On
dent

24 2 Equipment Preparation 100%-PE 10 per stu- Hands-On
dent

28&29 2 Firing Doctrine 100%-C 0 0

30&31 2 Target Engagement 100%-C 0 0
Procedures

32 8 Targpt Engagement 100%-PE of time Hands-On in
Procedures perform- conjunction

ing, ob- with train-
serving ing missile
the rest & MK 28
of the guidance
time section

33 1 Crew Performance 100%-C 0 0

34 3 Crew Performance 100%-PE 6 trials Hands-On
per 4
crew
positions

43 8 Chaparral Firing 100%-PE I man Live Fire

C-6 hrs fires,
PE-33 hrs rest of
39 hours class ob-
Total servers

1
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Table 1-2
(cont'd)

Passing or
qualifica- Have the

tion score, periods
Desired changes Type of type of been se-
in the course feedback measure, quenced or
in terms of in- or cri- Provisions indication scheduled
creases, de- tique for slow that objec- in a manner

Applicable creases, addi- given to students tives have which in-
Instruction tions, or de- the stu- (recycle, been terfers with
Period Hours letions dent etc.) achieved training

18 I None None None None No

19 12 None Peer Additional Go/No Go No
Cor- Trials
rection
of errors

24 2 None Peer Cor- Make up Go/No Go No
rection train-

ing on
Tuesday
!nights

21&29 2 None None Make up None No
train-
ing on
Tuesday
nights

30&3'. 2 None None Make up None No

train-
ing on
Tuesday
nights

32 8 Use a target Feed- Additional No evalua- No
simulator back trials if tion possible
which provides missile needed othec than se
movement & also tone if gunner
allow the in- when on traccs
structor to target smoothly
monitor the
students' per-
formance
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Table H-2
(cont ' d)

Passing or
qualifica- Have the
tion score, periods

Desired changes Type of type of been se-
in the course feedback measure, quenced or
in terms of in- or cri- Provisions indication scheduled

creases, de- tique for slow that objec- in a manner
Applicable creases, addi- given to students tives have which in-

Instruction tions, or de- the stu- (recycle, been terfers with

Period Hours letions dent etc.) achieved trainin_

33 1 None None None N/A No

34 3 None Pass/fail Additional Pass/fail No
check of training
positions given

43 8 Have one Critique None None No
missile firing after
per three firing
classes & use
time for addi-
tional target
engagement
training

-552


